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Christine Todd Whitman, Administrator
U.5. Environmental Protection Agency

P. O. Box 1473
Merrifield, VA 27116

RE:  Phthalate Esters Panel Test Plans for Phthalate and Trimellitate Esters;
HPV registration number

The Phthalate Esters Panel HP'-thsmEszpufliﬁAmnimnEhmﬁsu?
Cmmnisuhaﬂsiﬁtutpimfw?hmnhuandwhh&h!ﬁmdu&ebﬁgh
Production Volume (HPV) Challenge Program. However, they are not volunteered in
the HFV program, because they are deseribed in the test plans and noted here for
infntmuﬁmpmpﬂsamdmalmad}rpﬂtﬂfﬂwﬂﬂfﬂﬁlnﬁpmgrm

Chemica] Name CAS Number
1.2-benzenedicarboxylic acid, dibutyl ester B4-74-2
1.2-benzenedicarboxylic acid, butylbenzyl ester 85-68-7
12 acid, di(2-ethylhexyllester 117-81-7
1.2,4-bmeﬁ.n:arbﬂxy]ic acid, tris (2-ethylhexyl) ester 3319-31-1
1,2-benzenedicarboxylic acid diisononyl ester 285531240

L.2-benzenedicarboxylic acid, di-C8-10-branched alkyl esters, C9rich  68515-48-0
12-benzenedicarboxylic acid, di-C9-11-branched alkyl esters, C10 rich  £8515-49-1

muﬂmprﬂmhﬁmmdmynﬂdﬂmﬂmhmmmmMMMmm
through the OECD program. The Phthalate Esters Panel HPV Testing Group will,
where appropriate, use these chemicals for data read across purposes.

In preparing this test plan, the Panel has given careful consideration to the
pﬂ:hﬁpl&smhﬁ}adhhﬂeﬂmEFﬁﬁthaﬂ}HWﬂmﬁmgangmmpuﬁﬁpmum
October 14, 1999. As requested by EPA in that letter, the Panel has sought to maximize
the use of scientifically appropriate categories of related chemicals and of structure
activity relationships. Additionally, and also as requested in EPA's letter, in analyzing
the adequacy ofexisﬂngdala,thertlhasmdudada&mughtEqumﬁmﬁve analysis
rather than use a rote checklist approach. The Panel has taken the same thoughtful
approach when developing this revised test plan and believes it conforms to those
principles.
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Christine Todd Whitman, Administrator
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If you have any questions, please call Marian Stanley, Manager Phthalate Esters
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Courtney M. Price
Vice President, CHEMSTAR
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THE PHTHALATE ESTERS PANEL

The American Chemistry Council Phthalate Esters Panel sponsoring this test plan
includes the following member companies:

Eastman Chemical Company
ExxonMobil Chemical Company
Sunoco Chemicals

Teknor Apex Company
TRIMELLITATE CATEGORY
CAS .
Number CAS Number Description
3319-31-1 1,2,4-benzenetricarboxylic acid, tris (2-ethylhexyl) ester
27251-75-8 1,2 ,4-benzenetricarboxylic acid, triisooctyl ester
53894-23-8 1,2,4-benzenetricarboxylic acid, triisononyl ester
67989-23-5 1,2,4-benzenetricarboxylic acid, decyl octyl ester




PLAIN ENGLISH SUMMARY

The trimellitates category contains four U.S. HPV trimellitates. These substances are
1,2,4 benzenetricarboxylic acids with side chain esters ranging from C8-C10. Of these,
the one most extensively tested, Tris-2(ethylhexyl) trimellitate (TOTM), has been shown
to have a low order of toxicity. Existing toxicology data on these substances were
supplemented with information on phthalate esters (1,2 benzenedicarboxylic acids) with
side chains of similar length.

The American Chemistry Council Phthalate Esters Panel HPV Testing Group believes
that there is a sufficient amount of information available on trimellitates to substantially
characterize the human health effects and environmental fate and effects endpoints for the
remaining members of this category under the HPV program. TOTM has been sponsored
under the OECD SIDS program through ICCA. A full SIDS data set exists for TOTM
and is being used to support the hazard assessment of the remaining trimellitates in this
category. No additional toxicology tests are proposed for these materials.



EXECUTIVE SUMMARY

The American Chemistry Council Phthalate Esters Panel HPV Testing Group and its
member companies hereby submit for review and public comment the test plan for the
Trimellitate category under the Environmental Protection Agency’s (EPA) High
Production Volume (HPV) Chemical Challenge Program (Program). It is the intent of
the Phthalate Esters Panel and its member companies to use existing data and scientific
judgment/analyses to meet the requirements of the Screening Information Data Set
(SIDS) for human health, environmental fate and effects, and physical/chemical
properties for this category.

This test plan addresses the 4 HPV trimellitates listed in Table 1. Trimellitates are
produced by esterification of trimellitic anhydride (TMA) with various linear and
branched alcohols in the presence of an acid catalyst to form 1,2,4 —benzenetricarboxylic
acids. Because the side chains for all substances in this category are of similar carbon
number (C8-C10) and structure, all four of the HPV substances were grouped into a
single category.

Trimellitates are used predominantly as plasticizers for production of flexible PVC.
Because of their relatively high molecular weight (>500 g/mole) and bulky structure, they
have lower volatility and greater resistance to migration than the corresponding phthalate
ester plasticizers. They are predominantly used in the manufacture of high temperature
PVC cables (Wilson, 1996). Since these chemicals are produced in closed systems, there
is essentially no occupational exposure to these substances except at the flexible PVC
production facility. Usually, these substances have been already blended to the
compound as plasticizer, so it is not expected that downstream users or consumers are
directly exposed to trimellitates. '

Testing Rationale:

Because of the similarity in chemical structure, the Panel believes that the toxicological
properties of the substances in this category will be similar as well. Thus, the Panel
considers that the data for the best tested member of this category, tris-2(ethylhexyl)
trimellitate (TOTM), also represent the potential for human and environmental effects of
the other members of this category. In addition, data on TOTM indicate that it is
hydrolyzed very poorly in rodents to the di-2-ethylhexyl ester and a mono-2-ethylhexyl
ester. Therefore, “read across” for trimellitates would consist of comparisons to the
similar phthalate esters, which are also being sponsored by the Panel under the HPV
program. Existing toxicology data on these substances were supplemented with
information on phthalate esters (1,2 benzenedicarboxylic acids) with side chains of
similar length (see test plan for phthalate esters category).

TOTM has been sponsored by Japan under the OECD SIDS program. A review of the
available data for TOTM (Table 2) indicates that all endpoints have been adequately
addressed, and that TOTM exhibits a low order of toxicity. Further, a comparison of the
relative toxicity of TOTM to its corresponding phthalate ester, di-ethylhexyl phthalate



(DEHP), indicates that trimellitates are much less active than phthalate esters with side
chains of similar length. Due to their higher molecular weight and bulky side chains, the
remaining members of this category are expected to demonstrate a lower order of toxicity
than TOTM. This is supported by a similar structural-activity relationship observed with
phthalate ester compounds, i.e., the higher molecular weight phthalates (ester side chains
>C7) are less active that the transitional phthalates (ester side chains C4-C6). Thus, the
use of TOTM to represent the potential hazards of the other category members is a
conservative position. No additional toxicity tests are proposed for this category.



TEST PLAN FOR THE TRIMELLITATE CATEGORY

INTRODUCTION

The American Chemistry Council Phthalate Esters Panel HPV Testing Group and its
member companies have committed voluntarily to develop screening level human health
effects, environmental fate and effects, and physicochemical data for the trimellitates
category under the Environmental Protection Agency’s (EPA’s) High Production Volume
(HPV) Challenge Program.

This plan identifies CAS numbers used to characterize the SIDS endpoints for this
category, identifies existing data of adequate quality for substances included in the
category, and provides the Panel's rationale for utilizing the available SIDS data to
characterize the potential hazards of all category members. The objective of this effort is
to identify and adequately characterize the physicochemical properties along with human
health, environmental fate and effects, to satisfy the EPA HPV program.

DESCRIPTION OF THE TRIMELLITATES CATEGORY

The trimellitates comprise a family of chemicals synthesized by esterifying trimellitic
anhydride with alcohols with average carbon numbers ranging from approximately C7-
C10, in the presence of an acid catalyst. The category includes the four trimellitates
listed in Table 1. Trimellitates in this category are all 1,2,4-benzenetricarboxylic acids
with side chain ester groups ranging from C8 to C10. The structural formula for
trimellitates varies somewhat depending on the isomeric composition of the alcohols used
in their manufacture. The specific alcohols used are 2-ethylhexanol (TOTM), iso-octyl
alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a mixture of linear and branched
decyl (40%) and octyl (60%) alcohols (DOTM).

COOR
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Trimellitates are colorless to slightly yellow liquids with high boiling points (> 250°C)
and low vapor pressures; these properties contribute to their high physical stability. They
are readily soluble in most organic solvents and miscible with alcohol, ether and most
oils, but essentially insoluble in water. Because of the similarity in structure as well as
physicochemical properties, the trimellitates were grouped into a single category
containing four substances with carboxylic side chain ester groups ranging from C8-C10.



DATA ADEQUACY REVIEW

Literature Search:

Literature searches were conducted by EMBSI Information Services on the
environmental and mammalian toxicity endpoints for four trimellitates using the CAS
numbers supplied by the Phthalate Esters Panel. A review of these substances was
recently published (David et al., 2001). Therefore, the search was conducted using the
MEDLINE and TOXLINE databases and limited to studies published since 1995. The
TSCATS database was searched for relevant unpublished studies on these chemicals. In
addition, a complete SIDS information package on TOTM was kindly provided by
Dainippon Ink & Chemicals, Japan, as part of it's OECD SIDS submission. Standard
handbooks and other reference material (CRC Handbook on Chemicals; TUCLID) were
consulted for physical/chemical properties. Information on manufacture and use was
taken from EPA (1981) and Wilson (1996).

In addition, modeled data were entered into the robust summaries for all of the physical
properties. There are a number of reasons for this approach:

® The EPA guidance (www.epa.gov/opptintr/chmrtk/robsumgd.htm) allows
inclusion of calculated values in the robust summaries for physical/chemical
elements,

® The need for a complete set of physical property data in order to calculate
environmental distribution, and

e Supplement measured physical properties for these trimellitates.

The physical properties were modeled using the SRI/EPA computer program EPIWIN, a
modeling package that includes a number of algorithms developed at or for the EPA.
EPIWIN is the program used and advocated by the EPA. Because the model is a
structure-property model a specific discrete structure is required and EPIWIN contains a
CAS number database which contains the structures for the chemicals. For mixtures, a
single representative structure is contained in the database and in this work, these
surrogate chemical structures were accepted for further modeling. It should be
remembered that the resultant physical properties are for a single structure not a mixture
so the values are discrete numbers rather than ranges.

The existing data for environmental and mammalian toxicology endpoints were reviewed
using the literature searches to identify the most relevant studies for each chemical in the
group. A number of the listed individual chemicals had no relevant studies identified in
the searches. For the listed chemicals for which there were relevant data, all studies were
reviewed using the criteria outlined in the EPA’s method for determining the adequacy of
existing data for the HPV program and the ranking system proposed by Klimisch et al.
(1997). A list of the most relevant studies that were available for environmental and
mammalian health endpoints is presented in Appendix 1.



Studies that were chosen for robust summaries represented the best available data for
each specific endpoint. Published studies from the general literature, as well as a number
of unpublished company reports, were obtained and summarized. Some endpoints
include multiple summaries in order to present a more complete data set.

TESTING RATIONALE

Overview:

The trimellitates category contains four U.S. HPV trimellitates. These substances are
1,2,4 benzenetricarboxylic acids with side chain esters ranging from C8-C10. Of these,
the one most extensively tested, TOTM, will be used as a representative chemical to
assess the potential environmental and health effects of the other trimellitate category
members. A review of the available data for TOTM (Table 2) indicates that all endpoints
have been adequately addressed, and that TOTM exhibits a low order of toxicity. Due to
their higher molecular weight and bulky side chains, the remaining members of this
category are expected to demonstrate a lower order of toxicity than TOTM. This is
supported by a similar structural-activity relationship observed with phthalate ester
compounds, i.e., the higher molecular weight phthalates (ester side chains >C7) are less
active than the transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM
to represent the potential hazards of the other category members is a conservative
position. No additional toxicity tests are proposed for this category.

Manufacturing and Use

Trimellitates are produced by esterification of trimellitic anhydride (TMA). The basic
structure is an aromatic ring with side chains in the 1, 2 and 4 positions. Trimellitate
plasticizers are based on alcohols with (average) carbon numbers in the range 7-9. The
relatively high molecular weight and bulky structure of these molecules gives them low
volatility and makes them relatively resistant to migration. Their main application is in
high temperature PVC cables (Wilson, 1996).

Category Justification

The four trimellitates in the HPV category, tris-2(ethylhexyl) trimellitate (TOTM), tri-
isooctyl trimellitate (TIOTM), tri-isonony! trimellitate (TINTM) and decyl,octyl —
trimellitate (DOTM). The distinguishing feature of these substances is in the alcohol side
chains. TOTM has side chains with a 2-ethylhexyl moiety, TIOTM has iso-octyl side
chains, TINTM has isononyl side chains and DOTM has mixed decyl (40%) and octyl
(60%) side chains. These molecules are of the same general structure, differing only in
side chains, and the side chains themselves are very similar, containing carbon numbers
ranging from C8 to C10. These molecules also have similar physical and chemical
properties; in particular because of their high molecular weights and aliphatic character,



they have very low vapor pressures and very low water solubilities. Because of the
similarity in structure and physical/chemical properties, the Panel believes that it is
reasonable to consider this group of substances as a category and to rely on data for one
representative member (TOTM) for all other representatives in this category.

Physicochemical Properties

Physicochemical properties for trimellitates are shown in Table 2A. The 2-ethylhexyl
trimellitate ester (TOTM) is representative of this group of trimellitates as the other
members are quite similar triesters of mellitic acid with C8 through C10 alcohols.
TOTM has a melting point of -46°C and a boiling point of >300°C at 1 atmosphere
(measured values are >300°C at reduced pressure). Vapor pressure measurements are
only possible for TOTM at very high temperatures due to its low order of volatility.
Measured values are <1 Pa at 100°C and 13 Pa at 200°C; thus, the vapor pressure at 25°C
is extrapolated to be < 0.01 Pa. The vapor pressure calculated for TOTM by EPIWINis
5x10” Pa. The water solubility of TOTM is also quite low. A measured value of 4x10™*
mg/L is available. However, water solubility is difficult to measure at such low
concentrations, particularly for esters with densities near that of water and which tend to
form dispersions in water and for that reason, standard test methods tend to over-estimate
water solubility. The EPIWIN calculated water solubility value for TOTM is 4.5x10®
mg/L. The log of the octanol/water partition coefficient (log K,y) for TOTM is
calculated (EPIWIN) as 11.6. Measured values of 5.94 and 4.35 are also available.

Structure-property modeling has been done using the EPIWIN program recommended by
EPA.! This modeling has been used to estimate all of the required physicochemical
parameters of all four of these HPV trimellitates. TOTM has a melting point below 0°C;
it is expected that the other members of this group will have melting points below 0°C as
well. Due to their high molecular weight, these trimellitates are expected to boil at a
much higher temperature than TOTM and than the corresponding phthalate esters all of
which boil at >300°C at atmospheric pressure. EPIWIN estimates boiling points >500°C
for all four trimellitates. Thus, all boiling points are assuredly >300°C and measurement
is not necessary.

For the phthalate esters, the EPIWIN model agrees well with measured values for the
critical environmental fate properties of octanol-water partition coefficient, water

- solubility, and vapor pressure. By analogy with the phthalates and by EPIWIN
calculations, these tnmelhtates are expected to be virtually water insoluble <1 part per
billion) and non-volatile (~1 0? Pa). Measured values on TOTM confirm the expected
low water solubility and vapor pressures. The log K, values for all four trimellitates are
calculated to be in the range of 11 to 13. The measured values reported for TOTM seem
quite unlikely, since the measured value for the corresponding phthalate diester (DEHP)
is 7.7 (which agrees well with the calculated value) and TOTM is expected to be much
more hydrophobic due to the presence of a third ester group. Moreover, these measured
values are more than 5 orders of magnitude lower than the calculated value.

! 'US EPA (2000). The Use of Structure Activity Relationships (SAR) in the High Production Volume
Chemicals Challenge Program, http://www.epa.gov/opptintr/chemrtk/sarfinl1.htm



The physical properties of vapor pressure and water solubility of the trimellitates are too
low to measure accurately, as evidenced by the data for TOTM. Similarly the calculated
log Kow values are likely to be more accurate than laboratory measurements, due to high
values beyond the range of applicability of the test methods. The water solubility is also
so low as to make hydrolysis rate studies untenable. Thus, no further measurements of
the physical properties of the trimellitates is necessary as the values calculated by QSAR
models are likely to be as reliable or more reliable than the measured values.

Environmental Fate

There are data available on the degradability of TOTM. The measured abiotic
degradation (hydrolysis) half-life of TOTM at pH 7 and 25°C is 17.5 days (0.05 year).
The EPIWIN calculated hydrolysis half-life is 0.32 year. The atmospheric degradation
half-life (hydroxyl radical attack) calculated by EPIWIN (AOP module) is 0.33 day. The
measured biodegradability data on TOTM are an inherent 28 day degradation of 68% by
1C-TOTM loss in a shake flask test and a degradation of 4.2% in the Japanese MITI test
(OECD 301C, ready biodegradability). Since the phthalate esters are readily
biodegradable, it is likely that the low result in the MITTI test is due to lack of
bioavailability since that test has a relatively high solids content and since TOTM is
much less soluble than the corresponding phthalate diester (DEHP). By analogy with the
phthalates, degradation of the trimellitates is expected to proceed through step-wise
hydrolysis of the ester groups to free alcohol and mellitic acid. These metabolites, in
turn, are known to be rapidly degraded. No further degradation testing is necessary.

The calculated environmental distribution of TOTM (Mackay level 1) indicates that
negligible fractions of TOTM will partition to air or water, with the major fractions
partitioning to soil (97.82%) and sediment (2.17%). Due to closely similar physical
properties, exactly the same environmental distribution is calculated for the other
trimellitates in this group. Environmental fate properties are shown in Table 2A.

Toxicokinetics and Metabolism

Absorption and metabolism were studied for TOTM administered in corn oil by gavage
in a single dose of 100 mg/kg of body weight in 4 male SD rats. Urine and feces were
collected over the following 144 hour period, after which animals were sacrificed and
residual carcass levels determined. About 75% of the dose was excreted in the feces,
16% in the urine as metabolites and 1.9% was expired as '*CO,. Radioactivity was
mostly excreted in the feces as unchanged TOTM (85% of the fecal radioactivity), with
6% as isomers of the diester and 1% as the mono-2-ethylhexyl trimellitate (MEHT).
Metabolites in the urine were identified as MEHT and metabolites of 2-ethylhexanol.
Less than 0.6% of the dose remained in the tissues. Elimination of *CO, was biphasic
with half-lives of 4.3 and 31 hrs, and excretion of radioactivity in the urine was biphasic
with half-lives of 3.4 hrs and 42 hrs. (Eastman Kodak Company, unpublished report
1984).
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These data indicate that TOTM is poorly hydrolyzed and absorbed across the
gastrointestinal tract. By comparison, numerous absorption and metabolism studies on
DEHP indicate that DEHP is readily hydrolyzed in the gut prior to absorption, with ~50%
of the DEHP dose absorbed by rodents following oral administration (Albro and
Lavenhar, 1989). Hydrolysis in the gut appears to be an obligatory step for systemic
absorption of phthalate esters. Thus, the relatively poor hydrolysis and systemic
absorption of TOTM may in part explain the observed lower toxicity of trimellitates as
compared to phthalate esters.

Mammalian Toxicity Data

A summary of the available toxicity data on trimellitates is shown in Table 2B.

Acute Toxicity

TOTM exhibits very limited acute toxicity with an oral LDsg > 2 g/kg, a dermal LDsp >
20 ml/kg (approximately 20 g/kg), and an acute inhalation LCs in the range of 0.23 to
2.64 mg/L (nominal). There is, in addition, an acute oral LDsj value for TINTM of > 10
g/kg. Although some of these data are from older studies that may not have been fully
consistent with current guidelines, these results are consistent with those from studies of
phthalate esters produced from similar alcohol feedstocks. These data indicate that acute
toxicity is not a concern for molecules of this type. No additional acute toxicity testing is
planned for this category.

Repeated Dose Toxicity

TOTM was tested for repeated dose toxicity in rats. Exposure was by dietary
administration at levels of 0.2, 0.67, and 2.0%. There was no effect on body weight or
food consumption; liver weights in the 0.67% group were significantly increased, but this
was judged to have been a spurious finding as liver weights were not increased in the
2.0% group. There was also evidence of increased metabolic enzymes and cholesterol.
There were also some changes in blood parameters but these were inconsistent, and were
judged to be without toxicological consequence. The NOAEL was 654 mg/kg/day based
on a finding of slight peroxisome proliferation at the top dose (2%, ca. 1826 mg/kg/day).
A NOAEL of 1000 mg/kg/day was similarly reported in an unpublished 28 day oral
feeding study in rats (Japan Ministry of Health & Welfare, 1996). Based on these data,
no additional subchronic toxicity testing is planned for this category.

Mutagenicity

TOTM was not mutagenic in Salmonella and did not cause mutations in the HGPRT
assay in CHO cells. Additionally, there was no increase in unscheduled DNA synthesis
in rat hepatocytes. TOTM induced neither structural chromosomal aberrations nor
polyploidy in CHL/IU cells up to the limit concentration of 5.0 mg/ml, in the absence or
presence of an exogenous metabolic activation system. In addition, a wide range of
phthalate esters produced from similar C8-C10 alcohol feedstocks have been evaluated
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for both point mutations (Zeiger et al., 1987; Barber et al., 2000) and chromosomal
aberrations (McKee, 2000) and have consistently been found to be inactive. Based on
these data there is no need to conduct additional tests of trimellitates for point mutations
or chromosomal aberrations.

Reproductive/Developmental Toxicity

TOTM was studied for oral toxicity in rats in an OECD preliminary reproduction toxicity
screening test at doses of 0, 100, 300 and 1000 mg/kg/day. Histopathological
examination of the testes revealed decreases in spermatocytes and spermatids in males of
the 300 and 1000 mg/kg groups. No effects of TOTM were detected on general
appearance, body weight, food consumption, autopsy findings, and weights of the
reproductive organs of both sexes, or on histopathological examination of the ovary.
Except for the effects in males observed on histopathological examination, no influence
of TOTM was detected regarding reproductive ability, organ weights or histopathological
appearance of the ovaries, delivery or maternal behavior of dams. No effects of TOTM
were detected on viability, general appearance, body weight or autopsy findings of
offspring. On the basis of these findings, the NOELs of TOTM for
reproductive/developmental effects were considered to be 100 mg/kg/day for males, 1000
mg/kg/day for females, and 1000 mg/kg/day for offspring.

A comparison of TOTM to DEHP indicates that TOTM is considerably less active than
its diester analog. The LOAEL for DEHP-induced reproductive and developmental
effects is 140 mg/kg/day and 750 mg/kg/day, respectively. In contrast, no reproductive
or developmental effects were observed with TOTM at dose levels up to 1000 mg/kg/day.

Phthalate esters produced from similar C8-C10 alcohol feedstocks as used to produce
trimellitates have also been extensively studied for potential reproductive and
developmental effects. Phthalate esters with linear alkyl chains >C7 (High molecular
weight phthalates), demonstrate neither reproductive nor developmental effects in
rodents. Thus it is highly unlikely that the remaining trimellitates in this category will
exhibit any reproductive or developmental effects. No further reproductive or
developmental testing is proposed for this category.

Environmental Toxicity

A summary of the available toxicity data on trimellitates is shown in Table 2B. There are
acute aquatic toxicity data available for TOTM in fish daphnia and algae. No acute toxic
effects to fish (Oryzias latipes) were observed at the highest concentration tested (100
mg/L, NOEC > 100 mg/L). Similarly, no effects were observed in algae (Selenastrum
capricornutum) at 100 mg/L (NOEC > 100 mg/L). The ECs, for Daphnia magna was
also above the highest concentration tested (180 mg/L). It should be noted that all of
these toxicity tests were conducted at concentrations many orders of magnitude higher
than the true water solubility of TOTM through the use of a chemical dispersants. The
calculated values for TOTM acute toxicity also predict no effects at the limit of water
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solubility. Chronic fish and daphnia exposure studies on TOTM also show no toxicity at
and above its water solubility limit.

No measured aquatic toxicity data are available for the remaining members of this
category. However, all of these are similar in structure to TOTM and to the higher
phthalates and are expected to have the same characteristic aquatic toxicity, namely none.
They are even less water soluble than the higher phthalates and like the higher phthalates,
their solubility is too low to result in toxicity to aquatic organisms.

In addition, quantitative structure activity relationships (QSARS) are acceptable sources
of ecotoxicity information for the evaluation for chemicals that belong to chemical
classes with established QSARS.2 Esters are such a class and the EPA's QSAR model
"ECOSAR" may be relied upon to evaluate the potential aquatic toxicity of these
trimellitate esters. No additional environmental testing is proposed for this category.

TEST PLAN SUMMARY

The American Chemistry Council Phthalate Esters Panel HPV Testing Group believes
that there is a sufficient amount of information available on TOTM to substantially
characterize the human health effects and environmental fate and effects endpoints for the
remaining members of this category under the HPV program.

Physicochemical properties and environmental fate for all category members were
calculated using appropriate QSAR models, and supplemented with measured data from
the literature. Due to the poor solubility of these materials, the values calculated by
QSAR models are likely to be as reliable or more reliable than the measured data.

Mammalian toxicity data on TOTM is being used to characterize the potential hazards of
the remaining category members. Sufficient SIDS data exists on TOTM to reliably
assess acute toxicity, repeat dose toxicity, point mutations, chromosomal aberrations, and
reproductive toxicity. The developmental effects of TOTM were indirectly measured in
an OECD preliminary reproduction toxicity screening test. Extensive reproductive and
developmental studies on phthalate esters were used as supportive information to
characterize these endpoints.

Both calculated and measured values for TOTM environmental toxicity endpoints predict
no effects at the limit of water solubility. As the remaining trimellitates are even less
water-soluble than TOTM, their solubility is too low to result in toxicity to aquatic
organisms.

No additional toxicology tests are proposed for these materials.

Table 1. CAS Numbers and Descriptions

2 US EPA (2000). The Use of Structure Activity Relationships (SAR) in the High Production Volume
Chemicals Challenge Program, http://www.epa.gov/opptintr/chemrtk/sarfinl1.htm.
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Nfrﬁlfer CAS Number Description Acronym
3319-31-1 1,2 4-benzenetricarboxylic acid, tris (2-ethylhexyl) ester TOTM

27251-75-8 1,2,4-benzenetricarboxylic acid, triisooctyl ester TIOTM
53894-23-8 1,2,4-benzenetricarboxylic acid, triisononyl ester TINTM
67989-23-5 1,2,4-benzenetricarboxylic acid, decyl octyl ester DOTM




Table 2. Summary of SIDS Information on Trimellitates

A. Physical/Chemical Properties of Trimellitates

R) . Transport (%) ¢
Carbon CAs Chemical MP* | BP* vp PC Water | Photodeg | Hydrolysis
Chain |  Number Name CO | €O | 6Pa@2s0) | qogPow) | (R | Bt | g | ot | Air | Waer | Sediment
Length Y

*Ek
cs 3193141 | wis2ethylheyl QOTM) | 26| 300 | SODW0UER | S8 SOEM 1 omse | 005 | o8 | 36Be6 | 28E-7 | 207
cs | 2ms1758 tritsooctyl ester o7 | sare | sasene | s | asiEose | o3se | oasc | 978 | 364E-6 | 288-7 | 207
" <0 >300

c9 | 5394238 triisononyl ester ot | 5oy | 37E12¢ | 1306c | 13209c | 031c | o0s6c | 978 |27E-7|o6iEs | 247

C8,CI0 | 67989235 decyl, octyl ester o | S85¢ | 137E-2¢ | 1279¢ | 278B09c | 032c | ossc | 978 | 1o2m-7|1mE-s| 207

¢ = calculated data using EPWIN; all other values are derived from measurements

* = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances
** = Measured boiling points were determined to be >300°C at 0.66 kPa

*+* = vapor pressure of TOTM 13 Pa @ 200°C
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Table 2. Summary of SIDS Information on Tnmellltates
B. Toxicology Data on Trimellitates

(R) Acute Acute Re i i
. peated GeneTox . Developmental | Acute Fish | Daphnia| Algal . .
Gran | Nomoer | CNamer | oritogo| Cormal|mralaion|  Dose ™ |GEneTeX cvom. | Tos | oy | "Ry | P | (& | moseqacaon
Length LD50 LC50 Toxicity Abs.) Teratogenicity mg/L mg/L mg/L
>20
mlkg
s 2-ethvihexyl | 32 | (uinea| <2.64 | NOAEL (rat, Negative Ng;‘ﬁégg" NOAEL (rat, oral) 6871 (1
Cc8 3319-31-1 (TOT);\A) Xy g/kg (rat, pig) | mg/L (rat, | dietary) 654 | Negative| (CHL/IU mg/kg/da 1000 mg/kg/day >100 >180 >100 422)
mouse) >2.0 | nominal) | mg/kg/day cells) y (3) :
mikg .
(rabbit)
c8 27251-75-8 | Triisoocty! ester R R R R R R R R R R R R
C9 | 53894-23-8 | Triisononyl ester "(?a%’kg R R R R R R R R R R R
C8,C10| 67989-23-5 | decyl, octyl ester R R R R R R R R R R R R

R = read-across to TOTM

Footnotes:  A) Japanese Medaka (Oryzias latipes), 96 hr LC50 & NOEC
B) Daphnia magna, 48-hr EC50

C) Selenastrum capricornutum, 72-hr EC50 & NOEC

(1) Inherent biodegradation by Shake Flask Method
(2) Ready biodegradation by MITI method (OECD 301C)
(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects
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3319-31-1 1.2.4-benzenetricarboxvlic acid, tris (2-ethvlhexyl)ester

Reviews

Japan dossier and robust summary for tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate.
(DRAFT unpublished report, 2001).

Japan Ministry of Health & Welfare (1996). Toxicity Testing Reports of Environmental
Chemicals, Vol. 4. http://wwwdb.mhlw.go.jp/ginc/dbfile1/file/file3319-31-1.html.

David, R. et al., (2001). Esters of aromatic mono-, di-, and tricarboxylic acids, aromatic diacids
and di-, tri-, or polyalcohols. In: Patty's Toxicology, Fifth edition, Vol. 6, Bingham E., B.
Cohrssen and C.H. Powell (eds.), John Wiley & Sons, Inc. pp. 635-932.

Environmental and Health Assessment of Alternatives to Phthalates and to Flexible PVC (2001).
Danish EPA, Environmental project No. 590. = -

Phys/Chem Data

IUCLID, International Uniform Chemical Information Database, European Chemicals Bureau,
Ispra, Italy - Feb 2000.

Japan dossier and robust summary for tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate.
(DRAFT unpublished report, 2001).

Ecotoxicity Data

Japan dossier and robust summary for tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate.
(DRAFT unpublished repost, 2001). |

Mammalian Toxicity

BIBRA, The British Industrial Biological Research Association. (1985). 28-day toxicity study
with tri(2-ethylhexyl)trimellitate in the rat. Report to the Chemical Manufacturers Association.
Report No. 0496/1/85.

Eastman Kodak Company, Rochester NY (1971). Tri(2-ethylhexyl)trimellitate. Acute oral
toxicity. Unpublished report.

Eastman Kodak Company, Rochester NY (1971). Tri(2-ethylhexyl)trimellitate. Acute dermal
toxicity. Unpublished report.



Eastman Kodak Company, Rochester NY (1984). Absorption and Metabolism of (hexyl-2-
"C)tris-(2 ethylhexyl) trimellitate in the rat. OTS 42040, Doc. ID 408465031.

Eastman Kodak Company, Rochester NY (1971). Tri(2-ethylhexyl)trimellitate. Acute inhalation
toxicity. Unpublished report.

Japan Ministry of Health & Welfare (1996). Toxicity testing Reports of Environmental
Chemicals, Vol. 4. http://wwwdb.mhlw.go.jp/ginc/dbfile1/file/file3319-31-1.himl.

Zeiger, E., B. Anderson, S. Haworth, T. Lawlor and K. Mortelmans. (1988). Salmonella
mutagenicity tests. IV. Results from the testing of 300 chemicals. Environmental and Molecular
Mutagenesis 11(12):1-158 .

27251-75-8 1,2,4-benzenetricarboxylic acid, triisooctyl ester
No relevant studies found.

53894-23-8 1.2.4-benzenetricarboxylic acid, triisononyl ester

Esso Research and Engineering Company (1969). Acute Oral Administration of MRD-69-31 in
Rats. Unpublished Report.

67989-23-5 1.2.4-benzenetricarboxylic acid, decyl octyl ester

No relevant studies found.
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3319-31-1

Tris(2-ethythexylbenzene-1,2,4-tricarboxylate

?H,,cua
COOCH,CHCH,CH,CH,CH,

CH3CH,CH,CHoCHCHL,00C COOCHz?HCHzCHchcha
CH,CH, CHZCH,

ﬁ?

RECOMMENDATION ' -
‘The chemical is currently of low priority for further work. on
=

- SUMMARY CONCLUSIONS OF THE SIAR o
Human health P

q
)

Acute toxicity of TOTM is low; LDy »2,000 mg/kg in rats. In the irritation-test for animals, this
substance Is slightly irritating to the skin and the eyes Sensitization test on puinea pig showed“no
sensitization”, Oral study in rats conducted for 28 days at doses 010(0), 0.2(184), 0.67(650),
2.0(1826) % (mg/kg bw/day) of TOTM. There were no statistically significant differences in body
weights betwceen control andTOTM trealcd groups, There was a significant dilference between
control and treated groups in thefollowing: hemoglobin concentration (lower in both sexes, 0.67 or
2,0% TOTM), leucocyte counts (higher in males a1 0.67 or 2.0%), absolute and relaljve liver weights
(higher in both sexes at all levels except 0 or 0.2%),scrum albumin (higher in bath scxes a1 0.67 or
2.0%), serum cholesterol levels (higher in males at 0.67 or 2.0%), serum urea (higher in males at
2.0%), scrum lipids (decrersed in females atd.2%). Liver biochemistry revealed statistically
significant differences between treated and conirol groupss indicated by palmitoy! CoA oxidation
{increased in both sexcs at 20% und males a1 all doselcvels), and catalase activity (increased in
males st 2.0%).

Preliminary repreductive toxicity screening test reveals moderate decrease oSpermatocytes and
spermatids in males at 100mg/kg/day. From these two test results, he NOAELs for repeated oral
toxicity were consgidered to be100 mg/kg/day for male rats. The NOAELs for reproductive/
developmental taxicity were considered to b&,000 mg/kg/day for female rats and for offspring.
TOTM was evaluated its genotoxicity by many assay systems. It was neithermutagenic in bacteria
nor clastogenic in mammalian cellsin vitra. All other in vitro and in vivo assays gave negative
results. It is concluded that TOTM is not genotoxic in vitro and in vivo. The reporied results of
carcinogenccity was invalid.

Absorption and metabolism were studied for*C labeled TOTM and aboul 75% of the dose was
excreled unchanged in the feces, 16% in the urine as metabolites and 1.9% was expired as **CO,.

EXCHWANUAL\96-4-2.D0OC/May 1956
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Environment

The Mackay level IT] fugacity Model was employed to estimate the environmental distribution of TOTM
in air, water, soil and sediment. If released to air, TOTM will exist solely in the particulate phase in the
ambient atmosphere. If released to soil, TOTM is nol expected to have mobility. If released inio water,
TOTM is expected to adsorb 10 suspended solids and sediment in water.

TOTM has to be considered as weakly toxic against aguatic organisms. The substance is not readily
biodegradable, Measured BCF of this chemical B reported as less than 1 10 2.7 in carp for 6 wesks, which
sugpest thal bioconcentration in aquatic organisms is much lower than the value estimated from
logPow(=5.94). The toxicily data to aquatic plants (algae; Sefenaszrum copricorniaum) was >100 mgL
for EC4 (72hr) and NOEC (72hr). The acute toxicity datz in fish fnedakx Oryzias latipes) were >100
mg/L (96h, LCy and NOEC) and >75 mg/L (144, LG, and NOEC). In Daphnia magna, acute 1oxicity
was >180mg/L (d48hr: EC,,) and chronic toxicily was 55.6mg/L (21d, reproduction NOEC). All these
data were obtained in supersaturated soluticn with the aid ofsolubilizer (HOO-40). The test salution was
considered 1o be homogeneous substantially. Another chronic toxicity dawa idaphnic magna (NOEC
»>0.082mg/L) was reported Though this value is lower than the saturation point, the observed
copcentration data was Jess reliable. Assessment facior of 100was chosen to determinethe lowest PNEC.
Thus, calculated PNEC (=0.00082 mg/L) of TOTM is closely o the value of ane hundredihs (assessmemt

. factor) of saturation point, From these toxicity data, it is difficult 10 decide the exact PNEC, but we are
sure of the practical safety of TOTM against aquatic organisms.

Exposure

TOTM is manufactured as the plasticizer of PYC applications.

The production voiume of TOTM in Japan is approximately 20,000 lonnes/year end also, there are 5
manufacturers in Japan. Estimated global production is 40,000-100,000 tonnes/year. This substance is
produced in closed sysiem and mainly used asplasticizer for PVC electrical cablc and wire. And so, this
substance has been already blended to the compound asplasticizer, so it is not cxpecied that downsiream
users or consumers of electric wire industry may ¢xpose o this substance. '

Occupational exposure may occur through dermal contact and inhalatton of mist. The process is
constructed by closed systern and workers wear protective gloves and goggles during the operation, so
significant exposure is not expected.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation

EXCH\MANUAL\96-4-2.DOC/May 1996



FULL SIDS SUMMARY

to Fish

EXCHWANUAL\S6-4-2.DOC May 1996

t CAS NO: 3319-31-1 SPECIES PROTOCOL RESULTS
PHYSJCAL-CHEMICAL
2.1 Melling Point OECD TG 102 <-50°"C {223 )
2.2 Bailing Point Other (unknown) | 283 °C (a1 4 hPa)
2.3 Density Other (unknown) | 6.987-0.590 g/em® a1 20 °C
2.4 Vapour Pressure OECD TG 104 <2.8x 10" Paat 100 °C
2.5 Partition OECD TG 107 594 a125°C
Coefficient
(Log P.)
2.6A, | Waler Solubility OECD TG 105 0.13 mg/L a1 25 °C
B. | pH None
pkKa None
2.12 | Oxidaiion; None
Reduction
Polential
ENVIRONMENTAL
FATE AND PATHWAY
3.1.1 { Photodegradation Nane
3.1.2 | Stability in Water OECD TG 111 Stable at pH 4 a1 50°C
T,;;=17.5 days at pH 7 at 25°C
Ti=11.9 days at pH 9 at 25°C
3.2 Monitoring Data 7 None
3.3 Transpon and Calculated (Release 100% to air)
Distribution {Level 111 Air  Waler Soil Scdiment
Fogacity Model) | 19.6% 4.7% 66.2% 9.5%
(Rclease 100% 10 water)
Air  Waler Soil Sediment
0.0% 32.7% 0.1% 67.2%
(Release 100% to soil)
Air  Waler  Soil Sediment
, 0.0% 0.0% 100% 0.0%
(local exposure} | PEC,,.,; = None
3.5 Biadegradation OECD TG 302C | 4.2 % after 28 days
3.7 Bioaccumulation OECD TG 305C | BCF=1-2.7(Conc. 0.2 mg/L)
 ECOTOXICOLOGY ,
4.1 A ?i‘:::e Toxicity to Ory.zias OECD TG 203 LCg, {96 hr) > 100 mg/L
41B | Prolonged _ g‘:;:fi atipes | OECDTG 204 | L (14 day) >75 mglL
Toxicity to Fish NOEC(14 day) > 75 mg/L .
LOEC(14 day) > 75 mg/L
4.2 Acute Toxicity 10 , OECD TG 202 [ ECy4 (24 hr) > 180 mg/L
Aquatic Daphnia magna ECs, (48 br) > 180 mg/L
Invertebrates NOEC > 180 mg/L.
(Daphnria) LOEC > 180 mg/L
4.3 Toxicity to Selenastrum OECD TG 201 ECsy {72 br) > 100mg/L
Aquatic Plants Capricornutum NOEC(72 hry > 100mg/L
e.g. Algae ATCC22662
4.5.1 | Chronic Toxicity None



' N . NOEC(Zld,reproduction)= 33.6 mg
4.5.2 { Chronic Toxicity | Daphnia magna OECD TG 211 LOEC(ZId,reproducpon)ﬂ[)[)mg/l,
10 Aguate ECy (214, repreduction) >89.1mg/L
Invertebrates LGy, for parental Daphaia(21d)>100
(Daphnia) mg/L
NOEC=0.0082 (214, reproduction,
parent Daphnia mortality)
4.6.1 | Toxicity 1o Soil Nozne
Dwelling
Organisms
Toxicity to
+.6.2 Terrestrial Plants Nome
4.6.3 | Toxicity to Other None
Non- Mammalian
Terrestrial Species
(Including Birds) :
TOXICOLOGY | o
5.1.1 | Acule Oral Rat CECD TG 401 LD;; > 2,000 mg/kg (for both sexes’
Toxicily _
5.1.2 '?cufe.lnhalatian Rat Otber 2,600 mg/m* (4hr)
oxicity
5.1.3 | Acuie Dermal Rabbit Other LDy > 2.0 mL/kg
Toxicity
5.2.1 | Skin Irritation Rabbit Other Slightly irritating
5.2.2 | Eye Irritation Rabbit Othez Slightly irritating
5.3 Skin Scnsitisation | Guinea pig OECD TG 406 Not sensitizing
5.4 Repeated Dose Rat OECD TG 421 NOAEL = 100 mg/kg bw
Toxicity LOAEL = 300 mg/kpg bw
5.5 Genetic Toxicity
In Vitre
A. | Bacterial Test S.typhimurium, | TPAnese - (With melabolic activation)
E. coli Guideline and - (Without metabolic activation)
. OECD TG 471 _
& 472
B. | Non-Bacterjal I» CHLU celis Fapanese - {With metabolic actjvation)
Vitro Test Guideline - {(Without melabolic activation)
5.6 Genetic Toxicity Mouse Other No valid data
In Vive
5.7 Carcinogenicity Mouse Other No valid data
5.8 Toxicity to Rai OECD TG 421 | NOAEL = 100 mg/L (male)’
Reproduction Preliminary NOAEL = 1,000 mg/L, (female)
toxicity NOAEL = 1,000 mg/L (Offspring)
screeping test
59 Developmental None
Toxicity/
Teratogenicily
5.11 | Experience with None
Humag Exposure

the chemical, e.p. corrosiveness/itritation,carcinogesnicity.

EXCHWMANUAL\®6-4-2.DOC/May 1996

[Note] Data heyond SIDS requirements can be added if the items are relevant to the assessment of
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SIDS INITIAL ASSESSMENT REPORT (SIAR)
‘I'ris(2-ethylhexyl) benzene-1,2 4-tricarboxylate

1. IDENTITY

IUPAC Name: Tris(2-ethylhexyl) benzene-1,2,4-tricarboxylate
CAS Number: 3319-31-1

Moalceular formula: G ,H, O, (MW=346.79)
Structural formula:

CHCH,
COOCH,CHCH,CH,CH,CH,y
CHaCHQCHzcﬂzfl:chzooc’ : :COOCHQ?HCHZCHz(?HgCHa
CH,CH, CH,CH,

Synonym: TOTM
Tris(2-ethylhexyl) trimcllitate
‘Benzene-1, 2, 4-tricarboxylic acid tris-(2-ethylhexyl) ester

Parity: >99.5%
Impurity: Di{2-ethylhexyl) phthalate DEHP) <0.1%
Vater .
Additives: None
Table 1. Physical and Chemical Properties
Items Protocol Results
Melting Point CECD TG 102 < -50°C
Boiling Point Unknown 283°C(4 hPa)
Density Unkaown 0.987 - 0.990 g/em®(20°C)
Vapor pressure OECD TG 104 <2.8x 10" Pa(100°C)
Purtition Coefficient (LogP,,}) OECD TG 107 5.94 25°C)
‘Water Solubility OECD TG 105 0.13 mg7 L. (25°C)

y A GENERAL INFORMATION ON EXPOSURE

The production volume of TOTM in Japan isapproximately 20,000 tonnes /year and also, there
are 5 manufacturers in Japan. Estimaled global production is 40,000 — 100,000 tonnesfyear,
TOTM is produced in closed system andimazinly used as plasticizer for PVC electrical cable and
wire especially for high temperature application TOTM is no source of potential release 10 the
environment except for samplingand mainienance of the productionfacilities

2.1 Environmenlal Fate

Based upon the biodegradation measurement, the substance is not readily biodegradable, TOTM
achieved 4.2 percent of its theoretical BOD using an activated siudgeinoculum during a 4 -
weeks incubation in a single screening study.
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The Mackay levellll fugacity model was employed 1o estimate the environmenta] distribution
of TOTM in air, water, scil and sediment. The calculation results are shown in Table 2.1f
released to air, an estimated vapor pressure of less than 2.8 x 107 Pa at 100°C indicates TOTM
will exist solelyin the particulate-phase in the ambient amosphere. Paniculale-phase TOTM is
removed from the atmosphere by wet and dry déeposition. If released to soil, TOTM isnot
expected to have mobility based upaon the fugacity model calculation Volatilization from soj]
surfaces is nat expected to be an important enviranmental fate process based on thestimated
vapor pressure of this substance, If released inlo water, TOTM is expecied 1o adsorb 10
suspended solids and sediment in water based upan thdugacity model calculation. [Bainippon
Ink and Chemicals, Ine. (2001})]

Hydrolysis may be an imponant environmental fate process based orestimated hydrolysis half-
lives of 17.5 and 11.9 days at pH 7 and 9, respectively. Measured BCF values of less thanl to
2.7 in carp suggest that bioconcentration in aquatic organisms is low,

Table 2. Predicted disiribution of TOTM using Fugacity level 11l (%)

Compartment Release ?00% 12 Release 100% to  Release 1 0% to
air water soil

Alr 19.6 0.0 0.0

Water 4.7 327 0.0

Sail 66.2 0.1 100.0

Sediment 9.5 67.2 0.0

2.2 Human Exposure
2.2.1 Cecnpational exposure

The substance is produced and used in closed system. So, occupational exposure is limited in
1he case of sampling and maintenance at the production facilities. Moreover, the exposure time
is very short. The major rout of occupational exposure is inhalation and drmal.

The atmospheric concentration was measured at two production sites in Japan. The monitoring
data arc shown in Table 3. The maximum exposure level is estimated according to working
schedules as follows. From Table 3, if a single worker (Body weight; 70 kg, respiratory volume;
1.25 m*Mhour) is assigned t implement all daily operation without protection, the daily intake
(EHE inh) is calculated as 1.77 x 10° mg/kg/day as the worst case. On the other hand, a single
worker (surface area of exposed skin 840 cm’ for hands) daily dermal dose (EHE der) is
calculated as 2,47 mg/kg/day based on below calculation as the worst case without protection.
Workers wear protective gloves and g@gles during the operation, sosignificant exposure is not
expected.

Table 3, Available workplace monitoring data for TOTM (EHE inh)

Occupation Frequency Duration Working Max EHE inh  Reference
Times/day Hr hr/day concemiratien mpg/kg/day
’ mg/or
Sampling s ¢.017 0.085 0.210 3.19x10 JTISHA,
Analysis 3 0.067 0335 0.053 3.17x10%  Japan
Charge to drum 1 0.833 0.833 0.076 1.13x10° _ (2001)
Total 11 - 1.253 - 1.77x10°

EHE inh: Estimated Human Exposure for inhalation
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Caleulation: EHE der = (Cder * T* S *1)/W

EHE der  Estimated Human Exposure {or dermal

Cder = 990 mg/em®  (Rate in product contacted by warker)

T =0.0lcm (Thickness of subsiance)

S =840cm? (Surface area of exposed skin) for hand

t  =0.0208day/day  (Exposure time per day ; 10min/8Hr, [1day = 8Hr] assumed)
W =70Kg (body weight)

2.2.2 Consumer exposore

Usually, this substance has been already blended to the compound asplasticizer, so jt is not
expected that downstream users or consumners of elecwic wire industry may expose to thig
substance.

3.HUMAN HEALTH HAZARDS
3.1 Effects on Human Health

3.1.1 Toxicokinetics and metabolism

. Absorption and metabolism were studied for TOTM(14C-tabeled on the 2-carbon atom of 2-
ethylhexyl group) mixed with com oil and administered by gavage in a single dose of 100
mg/kg of body weight in 4 male SDrats. About 75% of the dose was excreied unchanged in the
feces, 16% in the wurine as metabolites and 1.9% was expired as CO,. Radioactivily was
excreled in the feces as unchanged TTM (85% of the fecal radioactivity), mono- and di(2-
ethylhexyl) rimellitzie®dMOTM and DOTM, respectively), and as unidentified polar metabolites,
Metabalites in the urine were {dentified as MOTM and melabolites of 2-ethylhexanol less than
0.6% of the dose remained in the tissues. Elimination of*CO, was biphasic with hal(-lives of
4.3 and 31 hrs, and excretion of radioactivity in the urinewas biphasic with half-lives of 3.4 hrs
and 42 hrs, [Esstman Kodak Company)

3.1.2 Acute toxicity

Acute toxicity data are mainly reported for rat, mice and rabbits. We could find 12 acute

loxicity data for animals(oral(6), inhalation({1), IP(2) and dermal(3)} test data, and one(oral)
study (MHW, Japan (1956)) and two{oral and dermal) studies Nuodex Inc.{1981), Nuodex

Inc(1982c) ) were conducted by the method of OECD TG and similar method to OECD TG,
respectively.

The data, which we {eel informative to evaluate the acute toxicity, are listed in Table 4,

Table 4. Summary of effects of TOTM on animals (Acute Toxicity)

Route Animals Values Tvpe References
Oral Rat . »2000 mg/kg LDy MHW, Japan (1995)
Rat >5000 mg/kgbw LD,  Nuodex Inc.(1981)
Inhalation  Rat >2600 mg/m’ LC, Nuodex Inc.{1982h)
Dermal Rabbit >2 mlikg LDy  Nuodex Inc(1982c)
: Rabbit >1970 mg/kgbw LD,  Tenneco Chemicals(1981))
LP Rat >3200 mg/kpbw LDy,  Eastman Kodak (1583)
Mouse >3200 mg/kgbw  LD,; Eastman Kodak {1583)
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It can be concluded that acute toxicity (Oral) of TOTM is LIY, »2000 mg/kg in ra.
3.1.3 Repeated dose toxicity

Among the eight available data, four were conducied under the GLP. Three swudies were
considered to be key study.

The first study was the oral study by CMA(1985). The subchronic loxicly of TOTM

administered grally in the diet Logroups of § male and 5 femaleFischer 344 rats at levels of 003,
0.2(184), 0.67(650), 2.0(1826) % (mg/kg bw/day) far 28 days was deiemined There were no

statistically significant differences in body weights between control andTOTM treated groups.

There was a significant difference between contro] and treated groups in thdoliowing: absolute
and relative liver weights (higher in both sexes ar all levels except 0 ar 0.2%)serum albumin

(higher in both sexes at 0.67 or 2.0%), serum cholesterol levels {hiher in males at 0.67 or

2.0%). Liver biochemistry revealed statistically significant differences between treated and
control groups as indicated by palmitoyl CoA oxidation (increased in both sexes at 206% and

males at all dose levels), and catalase activily (increased inmales at 2.0%). So, the NOAEL for

repeated dose toxicity is considered to be 184 mg/kg and the LOAELis 650 mg/kg for both
sexes.

The second study was the oral study by MHW Japan(1996), No test substances related changes
were noted in terms of clinical signs, body weight, food consumption, and hematology, blood
examination, urinalysis, and pathological findings. So, the NOEL for repeat dose toxicity is
considered to be 1,000 mg/kg/day for both sexes.

The third study was the OECD preliminary reproduction toxicity screening test by MHW
Japan{1998}. Gavage study in SD rats conducted at doses of 100, 300 and 1,000 mg/kg/day
{Male; 46days, Female; from 14days before mating to day 3 of lactation)of TOTM. The
decreases in spermatocyles and spermatids in males was observed for 300 and 1.000 mg/kg
groups by histopathological examination. No cffects on general appearance, body weight, food
consumption, auwtopsy findings, weights of the reproductive organs ofboth sexes. or
histopathlogical features of the ovary were detected. So, the NAOEL is considered 1o be 100
mg/kg/day for males, and 1,000 mg/kg/day for females. :

There is no available information on human toxicity.
Conclusions:

The NOAEL and the LOAEL for repeated oral toxicity are considered to be 100 and 300
mg/kg/day for rats, respectively. ,

3.14 Genotoxicity / Mutagenicity

We can find five reports for Ames Tests. One MHW, Japan: 1956) is conducted under GLP and
others are not, The study of MHW is considered 1o be a key study.

TOTM has been investigated in vitro tests. This subslance did not induce gene mutation in
bacterial system (MHW, Japan: 1996), and chromosomal aberration in mammaliancueltured
cells (MHW, Japan: 1996), with and without an exogenous metabolic activation system. Among
these studies, MHW study was identified to be a key study because it was well conduciedind
reported.
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Reverse gene mutation assay was conducted by OECD TG 471and 472, using pre-incubation
method. TOTM was not mulagenic inSafmonella yphimurinm TA100, TA1535, TASS, TA1537
and Escherichia coli WP2 uvrA at concentralion of up 0 5000 ug /plate, wilth or without an
cxogenous metabolic activation system (MHW, Japan1 996).

Chromosomal aberration test by OECD TG 473 was conducted in culmured Chinese hamster
hung (CHL/IV) cells. Structural chromosamal aberrations and polyploidy were not inducedup 1o
a maximum conccnyation € 5.0 mg/mL on continuous ireatment, and with Short-term
treagment, with and without an exogenous metlabolic activatia system (MHW, Japan: 1996).

And al] other test results (HGPRT assay, Unscheduied DNA synthesis, Dominant Lethal Assay
for example) shows that TOTM is not genetoxic

Conclusions:
This substance is considered 1o be not genooxic with and withoul an exogenous metabolic
activation system in bacterial test and chromosomal aberration testin vitra.

3.1.5 Carcinogenecity

One brief report states only that tests in mice, with a propensity to foym pulmonary adenomas,
were negative for TOTM, unlike those using urethane. Thecarcinogenecity tests revealed that
the chemical is negative but test result was invalid.

3.1.6 Reproduction/developmental toxicity

The OECD Preliminary Repraduction Toxicity Screening Test was performed. [MHW, Japan:
1998]. This study was identified 10 be well conducted andreported.

Gavage study in SD rats conducted at doses of 100,300 and 1,000 mg/kg/day (Male; 48days,
Female; from 14days beforc mating to day 3 of lactation)pf TOTM,

Histopathological examination of the testes revealed decreases inpermatacytes and spermatids
in males of the 300 and 1,000 mg/kg groups. No effects of TOTM were deteciedon general
appearance, body weight, food consumption, autopsy findings, and weight of reproductive
organs of both sexes, or on histopathological ecamination of the pvary. On the basis of these
findings, the NOELs of TOTM for repeat dose Loxicity are considercd to be 100 mg/kg/day for .
males, and 1,000 mg/kg/day for females.

Except for the effects ip males observed on histopathological examination, no infivence of this
substance was detected regamding reproductive ability, organ weights or histopathological
appearance of the ovarjes, delivery or maternal behaviorof dams. No effect of TOTM were
detected on viability, general appearance,body weight or autopsy findings of offspring.On the
basis of these findings, the NOELSs for reproductive/ developmental toxicitywere considered to
be 100mg/kg/day for male rats, 1,000 mg/kg-day for female rats, and 1,000 mg/kg/day for
offspring.

Conclusions:

The NCELs for reproductive/developmental toxicity were considered to be 100 mg/kg/day for
male rais, 1,000 mg/kg/day for female rats,and 1,000 mg‘kg/day for offspring. respectively.

371.8 Other : Irritation and scnsitization

Six and thrce results are reported for skin and eye irritation test, respectively. All these test
results showed that TOTM is slightly irritaling © the skin and the eve.
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Sensitization test on guinea pig using OECD/TG 406  (Tenneco Chemicals, 1981)showed ** no
sensitization’.

3.2 Initial Assessment for Human Heallh

Acute toxicity of TOTM is considered 10 be LT}, »>2000 mg/kg in rat.

In the irritation-test for animals, TOTM is slightly irritating © the skin and the ¢yc.

Sensitization test on guinea pig using OECD/TG 406 shawed ¥ no sensilization”.

The NOAEL and the LOAEL for repeated oral toxicity are considered 1o he 100 and 300
myg/kg/day for ralg respectively

The NGELSs for reproductive/developmental toxicity were considered to be 100 mg/kp/day for
male rats, 1,000 mg/kg/day for female rats,and 1,000 mg/kg/day for offspring, respectively.

This substance is not genotoxic with and without an exogenous metabolic activation system in
bucierial test and chromosomal aberration testin vitro,

TOTM produces the same spectrum of morphelogical and biochemical change in the rat liver as
DEHP. TOTM, however, was much less potent in ils action, with a dietary level of 2.0%,
causing less peroxisome proliferation and peroxisome-associated enzyme induction than 0.67%
DEHP. Also, the level of peroxisome induction in rais given TOTM is less than in those
receiving a meltabotically equivalent dose of 2-ethylhexanol, Furthermore, on a molar basis,
effects were lower than with DEHBP. An effect of MEHP, 2 metabolite of DEHP, was not seen
with TOTM. [The British Industrial biological Research Association (1985), EPA
OTS$0510637(1985), JOEN R. HODGSON, (1987} ]

In addition, recently studies have determined that rodents (rats) are susceptible iperaxisome
protiferation. After all, these results suggest that the cffect of DEHP on ijver are markedly
different berween other species (marmosets) and rodents (rats). Yoshimasa Kurata et al.
(1998)] Therefore, DEHP was downgraded from Group 2B to Group 3 by ilhe JARC
Monographs Working Group. {(February 2000) Group 3 is  cannot be classified as to its
carcinogenicity 1o humans’.

4. Hazards to the Environment

4.1 Aquatic Elfects

TOTM has 10 be considered as weakly toxic against aquatic organisms. Aquatic effecis were

tested and results are summarized in Table5. As the lowestacute and chronic toxicity data, EC,,

(>100 mgf. ,72hr) of Selenastrum capricornutum ATCC22662 and NOEC (55.6 mg/L, 21day)
of Daphnia magna were adopted, respectively,

’ Table 5. Summary of effects of TOTM on aguatic organisms

Organism Test duration Result (mg/L)  Relerence
Algae
Selenastrum 172 hr EC, »>100 EA, Japan
capricornutum NOQEC>100
ATCC22662
Invertebrates
Daphnia magna 24 hr EC,, »180 EA, Japan
48 br EC,, >180
NGEC>180
48hr ) EC,y 21 ICL 1990
21 day EC, =891 EA, Japan
NQEC=55.6

~1
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21day NCEC=0082 ~ CMA (1985}
Fish
Oryzias latipes S6 hr LCo »100 EA, Japan
14 day LCy >75 EA, Japan
NOEC>75

As the acute toxicity data, BCy (>100 mg/L ,72hr) of Selenastrum capricornutiom ATCC22662
and EC;, (180 mg/L, 48hr) of Daphnia magna were adopted, respectively. As the chronic
toxicity data of Daphnia magna and the prolonged toxicity data of fish QOryzias lalipes), NOEC
=0.082mg/L (21days) [CMA; 1985] and NOEC=75mg/l. (14days) [EA Japan] were adapted,
respectively. All those data in gupersaturated solulion, which wae considered to be
homogenecus substantially, was obtained with the aid of solubilizer (HCO-40). Though
the observed concentration data was less reliable, one chronic toxicily data (NOEC
>0.082mg/L) was reported in a Jower concentration than saturation point.

Two other acute (ICI 1990) and chronic(EA Japan) data would be helpful for evaluation of the
toxicity for Daphnia magna. These tests were conducted in a supersaturated solution.

Assessment factor of 100 was chosen to determine the lowast PNEC. Thus, caleuluted
PNEC (=0.00082 mg/L) of TOTM is closely to the value of one hundredths (assessment
factor) of saruration point. From these toxicity data, it is difficult 1w decide the exact
PNEC, but we are sure that TQOTM is practically non-taxic against aguatic organisms,
4,2 Terrcstrial effects :

There is no available infbrmalion.
4.3 Initial assessment for the Environment

Hydrolysis may be an important environments] fate process based omstimated hydrolysis half-
lives of 17.5 and 11.2 days at pH 7 and 9, respectively. The substance is not readily
biodegradakble. Measured BCF values of this chemical is reported asless than 1 t0 2.7 in carp
for 8 weeks, which suggest that hicconcentration in aquatic organisme is much lower
than the value eatimated from logPow(=5.94). If released into surface water water, TOTM
s expected to adsorb to suspended solids and sedimens based upon the fugacity model’
calculation. The sediment loxicily data was not available, and will need to assess when
obtained.

5, Conclusions and recommendations
5.1 Conclusions

Expesure (Physical/chemical property, production, use and distribution)

TOTM is manufactured as the plasticizer of PVC application

The preduction volume of TOTM in Japan isapproximately 20,000 tonnes /ycar and aiso, there -
arc § manufacturers in Japan. Estimated global production is 40,000 - 100,000 tonnes/year.

TOTM is produced in closed system andmainly used as plasticizer for PVC electrical cable and

wirc. And 5o, this substance has been already blended o the compound agplasticizer, 86 it is not

expected that downsiream users or censumers of eleciric wire induslry may exposc 10 this
substance.

Occupational exposure may occur through dermal contact and inhalation of vapor. The process
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is constructed by closed system and workers wear protective gloves and gpgles during the
operation, so significant exposure is not expected.

In case of disposal, this substance would be incinerated with following all regulstions.
Therefore, it is net significant reteased to theenvironment

Human health

Acute 10xicity of TOTM is low; LDy, »2,000 mg/kg in rats. In the irritation-test for animals, his
substance is slightly irritating to the skin and the eyes Sensitization test on guinea pig showed
“'no sensjtization”. Oral study in rats conducted for 28 days at doses of0(0), 0.2(184), 0.67(650),
2.0(1826) % (mg/kg bw/day) of TOTM. There were no statistically significant differences in
body weights between contrel andTOTM reated groups. There was & significant difference
between contro) and treated groups in thefollowing: hemaglobin concentration (lower in both
sexes, 0.67 or 2.0% TOTM), leucocyle counts {higher in males at 0,67 or 2.0%), absclute and
relative liver weights (higher in both sexes at all levels except O or 0.2%)serum albumin
(higher in both sexes at 0.67 or 20%). serum cholesterol levels (higer in males at 0.67 or
2.0%), serum urea (higher in males at 2.0%), serum lipids (decreased in females a0.2%). Liver
biochemistry revealed statistically significant differences between treated and control groupss
indicated by palmitoy] CoA. oxidation {increased in both sexes at 20% and males at a]] dose
levels), and catalase activity (increased in males a1 2.0%). Therefore, the NOAEL and the
LOAEL for repeated oral toxicity were considered to be100 and 300 mg/kg/day for male rats.
The NOELs for repraductive/developmental toxicity were considered to be 1,000 mg/kg/day
for female rats and for offspring.

TOTM is not genetoxicinutagenic in bacterial and mammalian ¢ell 1estsin virro tesis. The
carcinogenecity tests reveated that the chemical is negative but test result was invalid.

Environment

The Mackay levellll fugacity model was employed to estimate the environmental distribution
of TOTM in air, water, 50il and sediment. If released to air, TOTM will exist solely in the
particulate-phase in the ambient amosphere. ¥f released to soil, TOTM is not expected to have
mobility. If released inro water, TOTM is expected 10 adsorb 10suspended solids and sediment
in water,

Measured BCF of values of Jess than 1 to 2.7 in carp sugpest that bioconcentration in aquatic
organisms is Jow,

As the lowest acule and chronic toxicity dara, EC,, (»100 mg/d, 72hr) of Seletiastrion

capricornutum ATCC22662 and NOEC (0.082mg/L, 21day) of Daphnia magna were adopted,
respectively. Assessmentfactor of 100 was chosen to both acute and chronic toxicily data to.
determine PNEC Thus, PNEC of TOTM is 0.00082mg/L.

5.2 Recommendatjons
The chemical is currently of low priority for further work.
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MELTING POINT
TEST SUBSTANCE
o Ideniity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
* . Remarks: Source: Tokyoe Kasei Kogye Co., Lid. Lot No, AX01
Purity: 98.5%
METHOD
*  Method/guideline: QECD TG 102
- GLP: Yes
. Year: 1998
=  Remarks: Not stated.
RESULTS
+  Meclting point value: <-50 °C (223 K)
+  Decomposition: Not stated,
. Sublimation: Not stated.
¢ Remarks: Not stated.
CONCLUSIONS

Melting point is <-50°C (223 K).

DATA QUALITY

*  Reliabilitics: Key study

’ Remarks: Well conducted study, carried out by Chemicals Evatuation and
Research Institute (Kurume, Japan).

REFERENCES

Ministry of International Trade and Industry (1598)
OTHER

*  Last changed:
*  Ordernumber for sorting
*  Remarks:
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BOILING POINT (a)
TEST SUBSTANCE
. Identity: Tris(2-elhylhexyl)benzene-1,2 4-tricarboxylate
. Remarks: _ Source: Unavailable.
METHOD
. Method: Not specified.
. GLP: Not stated.
' Year: Not stated.
o Rcemarks: Not stated.
RESULTS
. Boiling point value: 283°C
’ Pressure: 4
¢ Pressure unit: hPa
. Decompesition: Not stated,
. Remarks: Not slated.
CONCLUSIONS

Béiling point is283°C at 4 hPa.

DATA QUALITY

* Reliabilitics: Key study
* Remarks: Not stated,
REFERENCES

Midwest Research Institu te; Thomas W, Lapp, Charles EMumima Joseph Chaszar: A Survey
of Plasticizers: Epoxies, Linear Polyesters andTrimellitates Chemical Technology and Economics
in Environmental Perspective, Task IV, Environmental Protection Agency ( Nav. 1981)

OTHER

. Last changed:
- Order number for sorting
¢ Remarks:
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BOILING POINT (b)

TEST SUBSTANCE

. Identity: Tris{2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Unavailable,
METHOD

. Method: Not specified.

. GLP: Not stated.

’ Year: Nol slated.

+ Remarks: Not sialed.
RESULTS

. Boiling point value: 414°C (687K)

. Pressure: 1,013

. Pressure unit; hPa

. Decompaosition: Not stated.

. Remarks: Not siated.
CONCLUSIONS

Boiling point i5414°C at 1,013hPa.

DATA QUALITY
. Reliabilities: Key study
. Remarks: The Sigma-Aldrich Library of Regulatory and Safety Data,

REFERENCES
Ministry of International Trade and Industry (1998)
OTHER

. Last changed:
. Order number for sorting
. Remarks:
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TEST SUBSTANCE

. Identity:
. Remarks:

METHQOD

. Method:
. GLP:

. Year:

. Remarks:
RESULTS

. Density:
’ Temperature
. Remarks:

CONCLUSIONS

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
Source: Unavailable.

Not specified.
Not stated.
Not stated.
Not stated.

0.987 —0.990 gfem’
20°C
Not stated.

Density is 0.987-0.990 g/em® 81 20°C.,

DATA QUALITY

. Reliabilites:
. Remarks:

REFERENCES

Key study
Not stated.

Midwest Research Instituic; Thomas W. Lapp, Charles EMumma Joseph Chaszar: A Survey
of Plasticizers: Epoxies, Linear Polyesters andTrimellitales Chemical Technology and Economics
in Environmental Perspective, Task IV, Environmental Protection Agency ( Nov. 1981)

OTHER

. Last changed:

. Order number for sorting

. Remarks:
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VAPOR PRESSURE (n)

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Tokyo Kasei Kogyo Co., Lid. Lot No. AX01
Purity: 98.5%

METHOD

\d Method/guideline: OECD TG 104

. GLP: Yes

. Year: 1998

. Remarks: Not stated.

RESULTS

*  VaponrPressurevalue: <2,8x10*Pa

. Temperature: 100°C

. Decomposition: Not stated.

i Remarks: _ Not stated.

CONCLUSIONS

Vapour pressure is < 2.8 x 10 Pa at 100°C,

DATA QUALITY

* Reliabilities: Key study

. Remarks: Well conducted study, carried out by Chemicals Evaluation and
Research Institute (Kurume, Japan).

REFERENCES

Ministry of Internationat Trade and Industry (1998)

OTHER

. Last changed:
. Order nvmber for sorting
. Remarks:
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VAI'OR PRESSURE (h)

TEST SUBSTANCE

-

, 1dentity: Tris{Z-cthvihexy fibenzens 1,.2,4- tricarboxylale
v Remarks: Source: Unavailable,
METHOD
Methad/goideline: Nowstted

I GLIP: Not stated

|- Year: - Not staed

|*  Remarks: Not stated.
RESULTS
* Vapour Pressurevaluer  0.27 -6.7 hWPa
* Temperatore: 250 =260 *C
. Decomposition: Mot stated.
. Remarks: Not stated.
CONCLUSIONS

Vipour pressure is 0,27 6.7 hPa at 250 - 260 *C,

| PATA QUALITY

| Reliabilities: : Key siudy

|* Remarks: Mot stated,
REFERENCES

Midwest Research [nstitute; Thomas W, Lapp, Charles EMumma Joseph Chaszar: A Survey
of Plasticizers: Epoxies, Linear Polyesters andTrimeljitates Chemical Technology and Economics
in Environmenial Perspective, Task ¥, Environmemal Prowection Ageney { Nov..1981)

. Last chanped:

. Order nnmber for sorting
. Remarks:

i
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PARTITION COEFFICIENT

- TEST SUBSTANCE

- Identivy:

» Remarcks:

REFERENCES

Tris(Z-ethylhexyl)benzene 1,2 4-tricarboxylate

. Remarks: Source: Tokye Kasei Kogyo Co., Ltd. Lot No, AXO1
Purity: 93.5%
METHOD
. Method/ guideline: OECD TG 107 (Shake Flask Metkod, 1995)
. GLP: Yes
» Year: 1998
» Remarks: Not stated,
RESULTS
*  IogP.: 594
*  Temperature: 23°C =1°C
. Remarks: Test condition: Test was conducted in duplicate under the following
isree conditions. Test chemical was analyzedoy HPLC,
"T'est conditton Condition-1  Condition-2 Conditiond
1-Cctanol satnrated with woler 10 ml. 20ml 40 ml
Waler saturated with 1-actanal D mlL T30 mL 210 el
Test shemica) in T-octanol satursted with water (52.2 mg)
0 ml. W mlk, 1 ml
Test cesults Log Fow
_ a ) - Mean
Conditlorel 3§59 328
Condition2 593 87 594
Condtilon-3 5483 395
CONCLUSIONS log P, is 5.94.
DATA QUALITY
- Reliabilities: Key stady

Well conducted study, carried out by Chemicals Evaluation and
Resaarch Instinzte (Kurame, Japan).

Ministry of International Trade and Indusiry {1998)

{OTHER
i Last chunged:

i Order number for sorting




DRAFT ENV/IM/EXCH(99)13

L

Remarks:

2
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WATER SOLUBILITY

TEST SUBSTANCE
. Identity: Tris(2-ethylhexyljbenzene-1,2 4-tricarboxylate
’ Remarks: Source: Tokyo Kasei Kogyo Cn., T4d. Lot No, AX01
Purisy: 98.5%
METHOD
. Method: OECD TG 105 {flask method).
. GLP: Yes
. Year: 1998,
. Remarks: Not stated,
RESULTS
ol Yaloe: 0.13 mp/f a1 25 *C=1°C
) Description of sobubility:  Of very low sojubility
- pH value: No dissociation group.
. pKa value; There i3 no periinent functioml group.
. Remarks: Not stated,
i CONCLUSIONS

This chemical is verylow solubility in water,

DATA QUALITY

. Relizhilities: Key swdy

, Remarks: Well conducted study, carried out by Chemicals Evaluation and
Research Jostitute (Kurume, Japan).

REFERENCES

Ministry of intermational Trade and Industry (1998)

OTHER
. Lasi changed:
. Order number [or sorting

* Remarks:

10




K 1 . 1 2 ” -11
STABILITY IN WATER

TEST SUBSTANCE
* Tdentity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Tokyo Kasei Kogyo Co., Lid. Lot No. AX01
Purity: 98.5%
METHOD
. Method/guideline: OECD TG 111
. Type : Hydrolysis as a function of pH
. GLP: Yes
. Year: 1998 } _
. Remarks: ' No hydrolysis of test chemical was observed at pH 4 at 50°@R1°Cfor S
days. Hydrolysis rates at pH 7 wers determined at 60, 70 and 80 °C, and
at pH 9 at 5}, 60, and 70°C . They were extrapolated to 25 °C using
Arrheniug relationship. Half life at 25 °C was calculated from the rate
coastant.
RESULTS
» . Nominal: ca. 0.2 mg/L
. Measured valuc: Not stated.
. Degradation: No hydrolysis occurred in 5 days, a1 50 °C pH 4. AtpH7 and pH 9,
test chemicak were hydrolysed atl a1l 1emperatures studisd.
. Hall-life &g )2 Rate Cobstant (u'} Half-life(day)
' pH7 L6512 10° 17.5
pHS  244210° 119
. Breakdown preducts: Not stated.
. Remarks: Not stated.
CONCLUSIONS

This chemical is stable in aqueous water at pH 4 under the condition studied, but it ishydrolysed at
pH7and pH 9 a1 25 °C wuh half-life 6717.5 and 11.9 days.

DATA QUALITY

. Reliabilities: Key study

*  Rcmarks: Well conducted study, carried out by Chemicals Evaluation and
Research Institute (Kurume, Japan).

REFERENCES

Ministry of International Trade and Indusiry (1998)
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OTHER

) v Last changed:
» Order number [or sorling
[ » Remarks:

12
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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

TEST SUBSTANCE

- 1dentity: Tris{2-cthylhexyljbeneene- 1,2 4-ticarboxylate
hd Remarks: Source: Not applicable,
METHOD
. Test: Calculation
. Method: Fugacity level 1
« Year: 2001
. Remarks The parameters used are shown in Appendix.
RESULTS
Media

. Evtimaied Pistribution under three emissioscenarios:

Compartment  Releasel00 % toair  Release 100 % towaler  Relouse 100 % ta xoil

Alr 195 % 8.0% 0o %
Water O OATSR NIN HU%
Buit ) 56,2 % Dl % 100 %
‘Sediment 5 R 612 % 0.0 %
i . Remarks
CONCLUSIONS

I this chemical is released into water the majority of this chemical is expected 1o Siay insediment,
but if itis refeased intoair or soil, this chernical is expectad 1o stay in soil

{ DATA QUALITY

|*  Reliabilities: Key siudy.

|*  Remarks: Not stated,
REFERENCES

Dainippon ¥ak and Chemicals, Incorparated (2001, unpublished report.
| » Last changed;

- QOrder namber for sorting
- Remarks:
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BIONEGRADATION

TEST SUBSTANCLE

. Identity: Tris{2-eibyliexyl)benzene-1,2 4-1ricarboxylale

. Remarks: Source: Unavailable

METHOD

¢«  Method: OECD TG 302C "Inherent Biedegradability: Modified MI’I‘II‘est(II)"
*  Test Type: Aerobic

« GLP: No

*  Year: 1977

«  Conlact time: 28 days

« Inoculum:

+  Remarks:

RESULTS

*  Degradation:
*  Resulls:

«  Kinetic:

»  Breakdown preducts;

The supernatant {S00ml) of activated sewage sludge oblained fromien
sampling sites and Fiters of supernatant removed from a previcusly
established culture are trapsferred to a culture vessel. The pH of the
catture mixture was adjusted ta 7,021.0 and constantly scrated . Thirty
minuies aficr stopping acration, discard about 1/3 of the whole vojume
of the supcrnatant, and add an cqual volume of 0.1% synthetic sewage
and 1he aeration re~staried. Repeat this procedure once a day.
During the acration, appearance of supcmatant and the {formution of
activated sewape was observed. The gludge was found to form a clear
supemalant on sextling and formed cloudyflocs wlen on geration.
Operating temperature, pH and a dissolved oxygen concentration were
recorded. The protozoa of sludge were observed under an opiical
microscope.

*Incubation apparatus: Respirometry(Closed bottle) Ohkura Clectric Ca.

*C02 ahsorbent: Soda lime No.1 (Wako pure chemicals Ing.)

“Stirrer : Magnetc stirrer

*Temperature : 25+1°C

* Concentration of test chemical: 30mg/L, 100mg/L

*Reference suhstance: Aniline

4.2% aher 28days
The percentage degradation in term of oxygen consomption was
calculated as follows:
% degradation= (BOD-B)/ICD x 100
BOY: Biclogical Oxygen Demand of the test material
B : Oxygeu consumption in basal culture nedium w which
inoculum isadded (control)
TOD: Thearetical oxygen demand 10 completely oxidize the lesl
Maicrial
Not stated,
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»  Remarks: Al the end of incubation, measurs the residual dissolved organicarbon
and lest materisl coneenteation. The reference substance, anilineptiuinad
more than 40% and 60% degradation after 7 and 14days confirming the
suitability of the inoculum and culture conditions.

CONCLUSIONS

This chemical islow biodegradable.

DATA QUALITY

«  Reliahilities; Kev siudy

=  Ttemarks: Well conducted study, cartied out byChemical Inspection and Testing
Institute,

REFERENCES

Bicdegtadation and Bioaccwnulation Data of Existing Chemicals Based on the CSCL Japag{1992)

Mnistry of International Trade and Indusiry

OTHER

+ Last changed:
*  Order number for sorting
* Remarks:
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BICACCUMULATION
TEST SUBSTANCE
- 1deniity: ‘Tris(2-ethylhexylibenzene- 3,2 4-tricarboxylate
. Remarks: Source: Unavailable
METHOD
+ Method: QECD TG 305C
+  Species: Cyprirus Carpio (Obiained from Nakajima hatchery in Kumamato,
Japan)
= GLP: No
*  Year: 1978
= Exposure Period: ~ 42days
¢+ Remarks:
Test fish: Acclimated for ca. 8 weeksbefora testing at 25+2°C. Fish with 2.10cm
In length and ca.30g in weight were selected at random. Lipid contenm
was 2-6%.
Test condilion Corcentrstions: 0.2 and 2 mip/L., solubilizer contrullel
~ Type of test: flow-through (200-800mL/min), 100L glass tunk.
Disso)ved oxygen concentration: 5-8mg/l.
Temperature: 25 22°C
‘Water chiemistry was tested in the control and twio concentrations evely
2 times in a week.
Test was conducted in duplicate every 2 weeks for two concentrations
{The control was done before and after testing.) '
RESULTS
= Results: BCF=1.-2.7 {concentration: 0.2mg/L)
 BCF=0,1-0.23(conceniration: 2mg/L}
«  Kinetic: BCF=C1/C2
C1: Concentration of this chemical in Fish
. C2: Concentration of this chemical in water
* PBreakdown products: Not atated.
CONCLUSIONS
This chemical islow bioaccumulation.
DATA QUALITY
*  Reliabilities: Key study
*  Remarks: Well conducted study, cartied out byChemical Inspection and
‘I'esting [nstitute
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RETERENCES

Biodegradation and Bicaccumulation Data of Existing Chemicals Based on the CSCY, Japan1992)

Ministry of International Trade and Industry

QTHER

* Lasi changed:
«  Order number for serting
+  Remarks:
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D Dy P NTY
ACUTE TOXICITY TO FISH
TEST SUBSTANCE
M Tdentity: 'L'ris (2-E.mylhexyl}benzane-l,2,4-1ricarboi}rla1e
. Remarks: Source: Tokyo Kasei Kogyo Co., Ltd. Lot No, AX01
Purity: »95.0%
METHOD
. Method: OECD TG 203
. Type: Semj-static
’ GLP: Yes
+ Year: 199%,

» Species/Strain/Supplier: Oryzias fatipes{Medaka): Obuained from commercial domestic

. hatcheries.

. Analytical monitoring Yes. Test solutions were measured bylIPLC before and after 24 hours
exposure period, Test solutions wire replaced every 24 haurs to new ones.

’ Exposors period (h): 94
. Statistical methods: Mot applicable because of nomartality.
*  Remarks: |
Test fish Acclimated for more than 12 days befare testing; any groups showing no

mortality for 7 daysbefore teat ataried, Fish with 22,1 mm (18.3-23.8

mm) ip length were selecied al random. Average body weight of fiskvas

0.1462g (n=10). ’ ) ‘

Test condiliony Details of 1est: Scni-static (water changedevery 24 hours)

Dilution water source: Tap water after dechlorinated by passing through
activated carbon. '

Dilution water chemisity: Handness: 25 mg/1. ss CalO,; pH: 6.7

Stock and text solution and how they are prepared: Pipene of pour the
eppropriale amaunt of the soluion (0.3 wt% of test chemicalwith
solubilizesr hydrogenated caster oil HOO-40 3000mg/D into the test
waters, _
Coneentrations dosing rate, flow-through rate, in what mediom:
Concentrations of 0, 100 mg/A.and dispersant contyol weretested.
Vehicle/solvent and concentrations: Hydrogenated caster oil HCO-40,

100mg/L. ‘
* Stability of the test chemical sojutiony: Slable, measured concentration

was 101-103%.

Exposure vessel type: 10 fish per group in 3L glass beaker without
acralion underroom iight
Number of replicates, fish per replicate: One replicatewas done

Water chemistry in test (O ;, pH) in the control and all concentration
where cifects were observed: Dissolved oxypen readings and pH values
were taken daily during 96 h exposare perfod,

Dissolved oxygen concentration: 5.0-9.2 mp/1.
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pH values: 6.7~6.8.
Tesl temperature range:Water temperature af 23.5~24.1°C,
Method cf calculating mean measured concentrations: Geemelric mean.

RESULTS

’ MNominal concentrations: 0, 100 (mg/L)
»  Measurcdconcenivations : <1, 103 (Ohr), <1, 102 (24hn)
. Unif 2 mg/L.
. Elemcnl value L. al 96 hours >100.0 ma/L based on nominal concentrations.
. Statisticub resulls as appropriacesNot applied.
. Remarks field for Resul(s:
Biclogical observations Not described.
Table showing cumulstive monality.

Percent mortalily of Qryzias lotipes exposed to Lhe test chemical

Nomizal cencentralion (mg/L) Cumulative number of dead fish (% mortality)
Jd4hour 48 hour 72 haur % hoor
Contral 0(0) 0(0} o 1(10)
Dispersant Control i) 0¢0) o o) -
100 0(0) 1{10) 10.0) 1{10}

Lowest tcst substance concentration causing 100% mortality:
Not ohtained uader the tesl conditions stadied.

Mortality of contrals: ] fish was dead at 96h.
Abnormal responses: At 24 Ir, one fish showed abnormalbreathing behaviour at 100mg/L.
Reference substances: Copper(llsulfate pentahydrate. LGy at 96h was 0.43 mg/L.
Any observations, such as precipitation that might cause a dilference hetween messurednc nominal
values: 1t became elouded in 1H{Imp L. concentration, butnot precipitation.
CONCLUSIONS

LCS0 (Y6h) > 100mg/L for fish,

DATA QUALITY

s Reliabilities: Klimisch Code: 1=reliable without restriclions.
. Remarks field for Data Relinbility:

. Experimental design and analylicai procedure were well documenied.
Carried vul by Toray Research Center (Japan).

REFERENCES
Environment Agency of Japan {1998).
OTHER

» Lastchanged:
¢  Order number lorsorting :
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> Remarks field for GenernlRemarks:

20



DRAFF ENVAMENCH(GY) 13

PROLONGED TOXICITY TO FISH

| TEST SUBSTANCE

* Tdentity:
. Remarks:

METHOU

. Method:
v Type:
= GLP:
[ Year:
. Gpuuslslmw&pmur.
1 Analytical monitoring:

*  Exposure period:
*  Statistical methods

Tris{Z-etwylhexyUbenzens-1 2 4-rricaboxylae
Sewrce: Tokyo Kasel Keeve Co, Lid, Lot No, AX01
Purity: »93.6%

OECD TG 204

Flow-through.

Yes.

1998,

Cryzias latipes (Meduka) Obtained from commercial domestie batcheries,
Yas. Test sobwions were measured byHPLC before and afier 7, T4days
exposure period.

13 day.

Binomial method {TOXDAT MULTI-METHOD PRGGRAM USEPA}
Dunnet method was used for LG, and Tor fish body w ight difference,
respectively. .

’ Remarks Iield for Test Conditions;

Tesi fish:

Test conditions

Agclimated for more than 12 days before testing: any groups showing 9%

mortality for 7 days before wst started. Fish with 2.0 mm (18.5-21.0 mm)

in length were selected at sandom. Average body weight of fish was 0484

{0.1182-0.20142 1 n=10). Fish were starved for 24 hous before the iest
started, '

Dretails of wst: Flow-through,

Dilution water source: Tap water after dechlorinated by passing theough

ativated carbon.

Dilution water chemistry: Hardness: 15.3mg/L as CaCOy; pH: 7.0

Siock and test solution and how they are preépared: ‘The working sojution

(4.8w1% of st chemical with solibitizer HCD-30 contiolled) was prepansd
with the dilution water. The test solution was supplicd continuousty by
mixing the working solution and the dilution water with the help of a
mechanically cperated quantitative water-pump.

Corcentrations dosing rate, flow-1hrough rate, in what medium: Nominal
concentrations of 0, 18.8, 37.5 and 75.0 mg/L and Dispersant control
were tegted,

Vehiclessolvent and concentrationsHydrogenaled caster il HCO-40,
Max. 75.0 mp/L
Stakility of the wst chemical soluticas: It became clouded in high
concéntration, but not precipitation.
Exposure vessed lype: LU fish per group in 3L plass beaker withont asraion
wnder reom light '
Number of replicates, {ish per replicate: One seplicalz was done,
Water chemistry jo st (O, pH in the contred and one concendration where

H
H
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effzcts were observed: Dissolved oxygen readings and pH values were
taken every 3 days during the exposure period.
Dissolved oxygen concentration: 6.6~7.7 mg/L.
pH values: 6.9~7.2.
Test temperature range: Water temperature al 23.5~24.1°C (2422°C).
Method of calculating mean measured Geometric mean.

RESULTS

Nominal concentrations :0, 18.8, 37.5,75.0 (mg/L) and dispersant control

Measured concentralions
Measured concentratlon of the test chemica! during a 14-day expasure of orange killifish
(Oryzias latipes) under flow-through test conditions

Nominal concentration {img/L) Measured concentration (mgfL) (pereent of nominal)
Oday 7 duy 14 day Mean
Control <14 <10 <10 -
Dispersant Conlrol <1.0 <1.0 <10 ' -
188 17.7(94.1y  15.8(84.0) 15.5(324) 16.3(86.9)
37.5 35.7(95.2) 33.2(88.5) 30O(80.0) 33 J(87.9)
75.9 TRE(941) 6BB(OLT) T12(049) 702(93.6)
Tnit : mg/L
Element valuc:

LCs, (7 days) > 75.0mg/L (nominal concentration)

LC, (14 days) > 75.0mg/L. (nominal concentration)

NOEC (14 days) > 75.0 mg/L (nominsl concentration})
Statjstica) results, as appropriale:

The mean body weight of fish exposed tcell comeentration of the test chemical was not

significamly different from controls during the test period41£a=0.05, Dunnet).
Remarks field for Results:

Biological observations: Not described,

Cumulative mortality;
Percent mortality of Oryrias latipes exposed 1o the test chemical under flow-throogh sest
Conditions
Nominal cone. {(mgfL} Cumulative number of dead MNsh (% mortality) (days)
9 1 2 3 4 § & 7 3 9% W 1M 12 13 14
Control o0 W0 0y U0) 00 GO KO 00y O OO OO) OO) 110} 110) 1(10}
Disp. Cont. 00) X0 O} 0() O O OP) 0O CE) OO O0) OO OO OL) OO
188 00 K0y OOy OO O) OO) OO) OOy 0Oy OO OOy NO) O O OO
373 00) X0 00) 00) O0) OP) 0O) DO) OOy O OY) N0 oY O@) OO
7540 060 o) O0) OO O OD) 00) O KOy AW 00 G °E) O O0)
Fish weight:
Nominal cone. {mg/L) Fish weight (g)
Nal Nol No.3 Nod NoS Nob No7 NoB No® Noall Ave
Contral 0.187% 02526 01273 0.2235 0.1130 (0.1434 04708 0.378% 0.1558 -a = 01727
Disp. Cont. 02205 0.1827 0.1192 01884 01438 01323 01563 0.2120 0.1635 01520 0.1727
18.8 01731 0.1513 0.1593 (.1472 02150 01548 0.1547 01306 0.2104 01020 0.1598
375 0.1264 0.1495 0.1872 0.1237 02055 0.1396 01835 02101 0.1577 01303 01611
75.0 0.1746 0.1848 01804 01625 01494 0.1633 02103 0.1454 1600 0.1818 01713

- a: No measurement was made because the Orange Killifish was dead.

Lowest test substance concentration causing 100% mortality>75.0 mg/mL (nominal}.
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Mortality of controls:10 % mortalily obscrved dunng the test period (12 throupgh 14 days).
Food intake: Fish was fed with TeiraMin® fish food (2% of fish body weght).
Abnormal responses: No abnormal response showed through 14 days.

Reference substances (if used)~ results: Copper (1)) sulfate pentahydrate. LC,, at 96k was
0.30 mg/L.

Any obscrvations, such as precipitation that might cause a difference between mcasured
and nominal values: It became clouded high conceniration, butnot precipitation.

CONCLUSIONS

LCq, (7 days) > 75.0mg/L {nominal concentration)
LCsq (14 days) > 75.0mg/L (nominal concentration)
NOEC (14 days) > 75.0 mg/L {nominal concentration)

DATA QUALITY

. Reliabilities:  Klimisch Code: 1=reliable without restrictions.
. Remarks field for Data Reliability:

Experimental design and analylical procedure were well documented.
Carried out by Toray Research Center (Japan).

REFERENCES

Environment Agency of Japan (1998).

OTHER

* Last changed:

» Order number forsorting :

* Remart - U Por GenevalRemarks:
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ACUTE TOXICITY TO AQUATIC INVERTEBRATLES (¢.g8., Daphaia)

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Tokyoe Kasei Kogyo Co., Ltd. Lot No, AX01
Furity: >95.0%

METHOD

. Method: OECD TG 202

. Type: Static

’ GLP: Yes

. Year: 1598

. Species/ SlramISupplter. Daphnia magna
1° Analytical monitoring Yes. Test solutions were measured by HPLC before and after 48 hours

exposure period.
. Exposure period (h): 48
. Statistical methods: Not applicable.
Remarks {ield for TestConditions:
Test organisins: Source, supplier, any pre-treatmen, breeding method: Supplied by NIES
(Jepan).

Age at study initiation: Juveniles wuhm 24h old.
Control group: Yes.

Test conditions Stock solutions preparation and stability: No solvent used. Test chemical
was diluted to 1800mg/L(with solubilizer HCO-40 1000mg/L controlled)
with diluting water (Elendt M4} before use.

Tast temperature rangs: 18.9-20.2 °C (average temperature 20°C).

Exposurc vesscl type: 100mL test solution in a 100 mL glass beaker; 4
beakers per treatment

Dilution water source: Elendt M4{OECD guideline No.211 Annex 2]
Dilution water chemistry: Hardness: 228mg/L as CaCQ,

Lighting: roomlight 16h:8h light-darkness cycle

Water chemistry in test: DO= §.0-8.6mg/L; pH=7.3-7.8.

Feeding: none

Test design: Number of replicales=20
Concentrations: 0, 17.1, 30.9, 55.6, 100 and 180 mg/lL, bacause 48h-EiCg,
for parent Daphnia (Acute immobilization test) was» 1000mg/L.. Dispersant
control was also tested.

Method of calculating mean measured concentrationsGeometric mean.

Exposure period: 48 h

Analytical monitoring: By HPLC analysis. 95.1-99.6% of the nominal concentration at
preparation; 90.1-97.7% afier 48hr.
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (¢.g,, Daphania)

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Tokye Kasei Kogyo Co., Ltd. Lot No, AX01
Purity: >95.0%

METHOD

. Mecthod: OECD TG 202

* Type: Static

. GLP: Yes

. Year: 1598

Species/Strain/Supplier:  Daphnia magna
Analytical monitoring Yes. Test solutions were measured byHPLC before and after 48 hours

exposure period.
Exposure period (h): 48 -
Statistical methods: Not applicable,
Remarks field for Test Conditions:
Test organisims: Source, supplicr, any pre-treatment, breeding method: Supplied by NIES
(Jepan).

Age at study initiation: Juveniles within 24h old.
Control group: Yes.
Test conditions Stock solutions preparation and stability: No solvent used. Test chemical
‘ was diluted to 1800mg/L(with solubilizer BCO-40 1000mpg/L controlled)
with diluting water (Elendt M4) before use.
Test temperature range: 19.8-20.2 *C (average temperature 20°C).
: Exposurc vessel type: 100mL test solutien in a 100 mL glass beaker; 4
beakers per treatment
Dilution water source: Elendt M4{OECD guideline No.211 Annex 2)
Dilution water chemistry: Hardness: 22Bmg/L as CaCO,
Lighting: roomlight 16h:8h light-darkness cycle
Water chemistry in test; DO= 8.0-8.6mg/L; pH=7.3-7.8.
Feeding: none
Test design: Number of replicates=20
Concentrations: 0, 17.1, 30.9, 55.6, 100 and 180 mg/1., because 48h-E1C,o
for parent Daphnia (Acute immobilization test) was>1000mg/L. Dispersant
control was also tested.
Method of calculating mean measured concentrationsfGeomelric mean.
Exposure peried: 48 h
Analytical monitoring: By HPLC zanalysis. 95.1-99.6% of the pominal concentraticn at
preparaticn; $0.1-97.7% afier 48hr.
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RESULTS

, Nominalconcentrations:  17.1, 20.9, 55.6,100.0, 180.0 (mg/L){Solubilizer controlled)
. Measurcd concentrations :
Measure Concentrations of test chemicals during a 48kr.

Nominal Concentration Measured concentration(mg/1) Pereent of nominal
{ mg/L) Ohr 48hr Mean Ohr 48hr
Control <10 <1.0 - - -
Disp.Cont. <10 <10 - - -
17.1 16.3 15.4 15.8 - 953 90.1
30.5 294 28.5 28.% 95.1 922
55.6 53.0 52.1 525 95:3 937
100.0 98.4 96.3 97.3 98.4 983
180.0 179.2 175.8 177.5 99.6 97.7
» Unit : mg/L.
. Elemcnt value EC,; at 24 hours >180,0 mg/L
EC,;, at 48 hours >180.0 mg/L.
NOEC > 180.0 mg/L
LOEC > 180.0 mg/L

. Statistical results as appropriate:Not applied.
* Remarks field for Results:

Biological abservations Not described.
Tablc showing mortality or immobility

Mortaljity or imniobility af Daphniz magna to the test chemieal

Nominal conceniration (mg/L) Cumulative number of dead or Smmobilizes Daphniz
{Percent Mortality or Immobility)
Z4hour 48 hour
Control 0©) 0(0)
Diveeraanl Control 0(0) 1(5)
' 17.1 00) 1(5)
30.9 0(@) H0)
55.6 \ 00) 00y
100.0 00) )
180.0 0(0) 00}

Lowest 1est substance concentration causing 100% mortality:
Not obtained under the test conditions studied.

Mortalily of controls: No moriality observed during test period.

Abnormal responses: No abnormal responses observed during test period

Reference substances: Potassium dichromate EC, a1 48h was 0.87 mg/L..

Any observations, such as precipitation that might cause a difference between measuredind nominal

values: 1t became clouded in high concentration, bumot precipitation.
CONCLUSIONS

EC. {48h) > 180mg/L and NOEC (48h) > 180mg/l. {or Daphnia magna.
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DATA QUALITY

. Reliabilities: Klimisch Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
Experimemal design and analytical procedure were well documented.
Carried out by Toray Research Center (Japan).

RETERENCES
Environment Agency of Japan (1598).

OTHER

« Last changed:
*  Order number forsorting :
»  Remarks ficld for GencralRemarks:
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TOXICITY TO AQUATIC PLANTS (E.G., ALGAE)

TEST SUBSTANCE
’ Idenility: Tris(2-ethyihexyl}benzene-1,2,d-tricarboxylate
. Remarks: Source: Tokyo Kasei Kogyo Co., Ltd. Lot Ne. AX01
Purity: »95.0%
METHOD '
. Method/guidelinefollowed : OECD TG 201
’ Test type & Static.
. GLP: Yes
. Year: 1998
. Species/sirain # and source:Selenasirum capricornutum ATCC22662 (purchascd from ATCC)
. Element basis: Area under the growth curve,
’ Exposure period: 72h. _
. Analytical moniloring:  Yes, measured by HPLC at start and end of the test (72hr).
i Stalistical methods: Bartlett 1est for homogeneity in variances and One-wayAnova (EcoTox-

Statistics Ver.1.0 beta-edition R1.4) were used for ECw, LCy, and NOEC .
determination (p=0.03).

Remarks field for TestConditions:

Test organisms Laboratory culture: OECD medium

Method of cultivation: Shaking at 100rpm

Controls: OECD medium. EC, of potassium dichromate was 0.41 mg/L.

Test Conditions Test temperature range: 232 °C

Growth/test medium: OECD medjum.

Shaking: 100 rpm

Dilution water source: OECD medium,

Exposure vessel type: 100 mL OECD medium in a 300 mL Erlenmeyer
flagk with a silicon cap which atlows ventilation.

Water chemistry in test (pH) in at Jeast one replicate of each concentration
(at start and end of the test): pH=7.3-7.4 at start and 8.3-8.8 at end of the
1est (72 h}. :

Stock solutions preparation: No stock sojution was prepared. Test
chemical was diluted 10]00mg/L (solubilizer, HCO-40 100mg/L)with
OQECD medijum and sterilised with filter before use.

Light levels and quality during exposure: 4,756-4,822 lux, continuous
illumination. '

Test design Number of replicates: Triplicate
Concentrations: 0, 100 mp/L. and dispersant control were tested.
Initial cell number in celis/mi.: 1x10*
Method of calculating mean measured concentrationsGeometric mean.
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RESULTS

. Nominalconcentrations:
0, 100 (mg/L) and dispersant control.
¢ Mecasured concentrations :
At start of the test {0 hr), <1.0, 80.6, <1.0(mg/L.)
“At end of the test (72 hr), <1.0, 68.7, <1.0 {mg/L)
. Unit : mg/l.
. Results: (calculated based on nominal concentrations)
(1) Grawth inhibition (comparison of area under growth cuyve)
ECs (0-72 b) > 100 mg/L
NOEC (0-72 h)> 100 mg/L
(2) Growth inhibitian (comparison of growth rates)
ECs, (24-48) > 100 mg/L
ECss (24-72) > 100 mp/L
NOEC (24-72) > 100 mg/L
. Was control response satisfactory:
Yes: Mcan cell density increased to 270x10° cells/mL (270-fold increase) after
72 hr for control. Mean cell density increased to 275x%10° cells/mL (275-
fold increase) after 72 hr for Dispersant control
. Statistical results as appropriate:
Significant difference in the growth curve was not observed between values at

100 mg/L and incach control.
Remarks ficld for Results:
— Biological observations
Cell density at each flask at each measuring point:
Nominal Concentration (mg/1) Cell Densily (x109 cells/mL)
Ohr 14 48 hr T2hr
Countrol 1.0:0.00 6.5+0.50 5052 3.43 270.5+£23 50
Dspersant Control 1.040.00 9.34] 66 5754939 275221722
100 1.0x0.00 16.1+7.82 65121282 283.3+170908

(Each value represents the mean of three sample counts,)

Growth curves: Logarithmic growth until end of the test (72 h).

Percent biomass/growth ratc inhibition per concentration: Not described.

Qbservations: Test group(100mg/L.) showed normal and Slmllargrowlh to that of control (283 fold
increase after 72 hr).

CONCLUSIONS

(1)Growth inhibitiox(comparison of area under grawth curve) ECy {0-72 h) > 100 mg/L.
NOEC {0-72 h} > 100 mg/L

(2)Growth inhibition{comparison of growth rates} ECy {24-48) > 100 mg/L.
ECy (24-72) > 100 mg/L
NOEC (24-72) > 100 mg/L.
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DATA QUALITY

. Reliabilitics: Klimisch Code: 1=reliable without vestrictions.

. Remarks ficld for Data Reliability:
Experimental design and analytical procedure were well docomented.
Carried out by Toray Research Center (Japan).

REFERENCES
Environment Agency of Japan (1998).
OTHER

» Last changed:
«  Qrder number forsorting :
» Remarks field for GeneralRemarks:
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (eg, DAPHNIA) (1)

TEST SUBSTANCE
. Identity: Tris(Z-cthylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source; Nuoplaz 6965
METHOD
. Method: ASTM and USEPA,
. Test type: ' Flow-through condition
. GLP: - Yes
* Yeanr: 1584
. Analytica] procedures: Yes. Measured by GLC, on 0,4,7,14,21day)
. Species/Sirain: Daphnia magna
e Test details: Dynamic flow-through
. Slatistical methods: ANOVA, 2WANOVA, arcsin transformation and Fisher's protected

Least Significant Difference (LSD)

Remarks Geld for TestConditions:
Test organisms: Souree; in house culre
Age at study initiasion: Juveniles within 24h old.
Control group: Yes {control and solvent control)
Test conditions Diluticn Solvent for Concentrated stock standards : Acetone (1.049mg/mL)
A proportional diluter sysiem was used for the intermittent introduction of test
material and dilution water into the test chambers.
Test temperature range: 18-22 °C (average temperature 20°C).
Well waler was delivered to the chambers as a minimum rate of 2.0ml/min.
Exposure vessel type: 900mL test solution in a 1000 mL glass beaker; 4
beakers per treatment
Dilution water chemistry: Hardness and other charactcrlsﬁcs arc reported,
‘Dilution water pH in test: pH=8.3-8.4.
Lighting: 37-74 footcandles, 16h:8h light-darkness cycle
Feeding: Algae (Selenastrum capricornutum) three times a day
Supplemented with a trout chow suspension at lcast twice a week
Element (unit) basis:  Mean cumulative numbers of juveniles produced per adult {(reproduction)
Growth {length} of parental Daphnia
Long-term survival

Test design: ~ Number of replicates=4; individuals per replicate=10;
Method of calculating mean measured concentrationsGeometric mean.
Exposure period: 21d

Analytical monitoring: By GLC analysis. 33-101% of the nominal conceniration atPreparation

RESULTS

. Nominal concentrations: 0, 0.0074, 0.012, 0.027, 0.048, 0.100 mg/L

. Measured concentrations:
Measured cancentralion of Lest chemical during 21-day expesure
Nominal concentration Measured conceniration  (day, mg/L)
{(mg/1) 0 4 7 14 21 mean

30




DRAFT ENVIM/EXCH(%9)13

Cuatrol ND ND ND ND ND ND
Solvent Cont. ND ND ND ND ND ND
0.0074 0.00328 0.00366 0.00558 0.00246 0.00482 0.0040
§.012 0.00748 0.00626  0.00843 0.00478 0.00747 0.0069
0.027 0.0172 0.0150 0.0204 0.0110 0.0157 0.0159
0.048 0.0305 0.0252 0.0371 0.0176 0.0348 0.029
4100 0.0824 0.0766 0.0870 0.0630 0.1011 0.082
Cumulative Number of Dead ParentaDaphnia.
Nominal cone.  Days v

(mg/L) ¢ 3 § 7 10 12 14 17 19 21
Control 0 0 o 0 0 0 0 1 1 2
Solvent Cont. 0 ¢ 0 0 0 1 1 2 3 4
4.0074 o 0 0 0 o 1 1 1 1 1
$.012 0 0 0 0 0 0 0 0 0 0
0.027 ¢ 0 0 0 0 0 0 0 )] 0
0.048 0 0 0 0 1 1 1 1 1 b
0.100 0 a 0 0 0 0 0 Y 0 o

Mean Growth data of Parental Daphnia (23-d)

Nominsl cone. (mg/L.) Replicate A Replicate B Replicate C Replicale D
Control 58.6 (n=9) 58.4 (0=9) 58.8 (n=10) 58.5 (n=10)
Selvent Conl. 59.1 (n=7} 59.0 (p=10)  59.0 (n=9) 593 (n=10)
0.0074 595 (0=10)  58.5(n=10)  60.1 (n=0) 59,5 (0=10)
0012 591 (0=10}  59.4(u=10) 595 (@=10)  59.8(o=10)
0.027 59.8 (n=10) 584 (p=10)  59.9 (p=10) §0.3 (n=10)
0.048 596 (0=10)  596(n-10)  59.7 (u=9) 58.6 (n=10)
0.100 587 (n=10)  60.0({n=10) 588(u=10)  59.0 (v=10)
Mcan numbers ofinstar produced during 21-d,

Nominal conc.  Days ‘

(mg/L) )] 3 5 7 10 12 14 17 19 21
Control - - . - 109 196 317 86 179 170
Solvent Cont. - : . 16 164 178 240 75 156
0.0074 - - 3 141 202 302 261 75 274
0.012 - - 3.5 122 206 373 221 96 265
0.027 - - - 33 150 189 317 218 138 313
0.048 - - - - 113 203 242 120 233 214
0.100 - - - 53 133 186 223 1BG 93 269

Statistical resultsas appropriate:
Czlculated LCy, Value for Parental Daphnia; LC 5(21day) >0.082(mg/L)

Calculaicd ECy, value for Inhibition of Reproduction: ECq,(21day) > 0.082(mg/L)

Remarks field forResul(s :
Biological ohservations
Cumulative numbers of dead parentalDaphnia: Control: 2 (mortality: 5%).
Solv, Cont.: 4 (mortality: 10%)
0.0074 mg/L: 1 (monality: 2.5%)
0.012 mg/: 0 (mortality: (%)
0.027mg/L. : 0 (mortality: 0%)
0.048 mg/i: 1 (mortality: 2.5%)
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0.100mg/ L: 0 (mortality: 0%)

Time of the first production of juveniles:Controf : 7-10d
Solvent control:  5-7d
0.0074 mg/L : 574
0.012 mg/lL: 5-7d
0.027 mg/L : 5-7d
0.048 mg/L: 7-10d
0.100 mg/ L: 5-7d
Mean cumulative numbers of juveniles produced per adult alive for 21days:
Control : 1127
Solventcontrol:  168.5
0.0074mg/L. : 119.6
0.012 mp/L: 138.3
0.027 mg/L. 1333
0.048 mg/L: 116.0
0.100 mg/L 112.9

Was control response satisfactory: Yes.

CONCLUSIONS

*NOEC (21-d, reproduction}:  0.082 mg’L,
'LOEC {214, reproduction}:  >0.082 mg/L,
-ECs0(21-d, reproduction) : >0.082 mg/L:
-LCso for parental Dapania (21-d) : »0.082 mg/L.

DATA QUALITY
. Reliabilities: .
. Remarks field for Data Reliability:

Experimental design and analytical procedure were well documented.
Carried out by Analytical Biochemistry Laboratories, Inc.,

REFERENCES
CMA Doc. LD, 40-8563036 (1985).
OTHER

¢ Last changed:
*  Order numbher forsorting :
| *  Remarks field [or GeneralRemarks:
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (e.g., DAPHNIA) (2)

TEST SUBSTANCE
*  Identity:

. Remarks:
METHOD

i Method;

4 Test type;

. GLP:

. Year:

. Analytical procedures:

d Specics/Strain:
. Tesl details:
. Statistical methods:

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylaie

Source: Tokyo Kasei Kogyo Co., Ltd. Lot No. AX01
Purity: >95.0%

OECD TG 211 (revised edition of No.202).

Semi-static.

Yes

1998

Yes. Mcasured by HPLC 2-3 times a week (before and aflerthe
replacement of the test water)

Daphnia magna

Semi-static (water renewal: 3 times a week), open-system.
Eco-Statics (Version 1.0 beta-edition R1.4)

Remarks field for TestConditions:

Test organisms:

Test conditions

Element (unit) basis:
Test design:

Source, supplier, any pre-treatment, breeding method: Supplied by NIES
{Japan).

Age at study initiation: Juveniles within 24h old.

Control group: Yes.
Stock solutions preparation and stability: No solvent used. Test chemical
was diluted to 1.0wt.% (with solubilizer HCO-40 1.0wt.% controljed)
with diluting water (Elendt M4) before use. Solubilizer concentration was
controlled 100mg/L. with working solution (HCO-40 1.0wt. %),

Test iemperature range: 19. 9-20.8 °C (averape temperature 20°C).

Exposurc vesse] type: 80mL iest solution in a 100 mL glass beaker; 10
beakers per treatment

Dilution water source: Elendt M4(OECD guideline No.211 Annex 2}

Dilution water chemistry: Hardness: 251mg/L as CaCO,

Lighting: «1,200 Ix, 16h:8h light-darkness cycle

Water chemisiry in test: DO= 7. 0-9.2mp/1; pH=74-7.9.

Feeding: Chiorella regularis, 0.1-0.2 mgC/day/individual

Mean curnulative numbers of juveniles produced per adult (reproduction)

Number of replicates=10; individuals per replicate=10;
Concentrations: 0, 55.6, and 100 mg/L, because 43h-EiG, for parent
Daphnia (Aculc immobilization test) was>180mg/1. Dispersant control
was also tested. '

Method of calculating mean measured concentrations:Geomelric mean.

Exposure period:
Analytical monitoring:

21d

By HPLC analysis. 99.7-101.3% of the nominal concentralion at -
preparation; 94.7-99.3% just before the renewal of the test water (afier 2
days exposure),
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RESULTS

. Nominal concentrations: 0, 55.6, 100 mg/L
Measured concentrations: Time-weighted measured concenirations of test chemical during a 21-day
expusure were 54.8 and 98.7 mg/L. ’
Measured concentration of test chemleal during 21-day exposure

Nominal conceniration Mecasurcd concentration  (day, mg/L)
(mg/L) Olnew) 2{old) 7T(new) 9(old) L6(new)  19(cld)
Control <10 < 1.0 <10 <10 <1.0 < 1.0
Disp.Cont, <10 <1.0 <10 <10 <10 <10
55.6 56.3 544 554 539 563 52.6
100 100.4 99.3 100.0 98.5 998 952

pew: freshly prepared test solutions.
old: lest solution afier 2 days exposure.

. Unit : mg/l
*NOEC (21-d, reproduction) : 55.6 mg/L,
-LOEC (21-d, reproduction) : »>100 mg/L,
-BECs0(21-d, reproduction) : 89.1 mg/L;
- LCs for parental Daphnia (21-d) : >100 mg/L; calculated based onnominal

concenitations.
Cuomulative Number of Dead Parental Daphnia.
Nominal conc. Days
(mg/L) 1 23 456 789 10 11 12 13 14 15 16 17 18 19 20 31
Contro} ¢ 00C00000CGCO0C 0O OC O O OC 0 0 0 0 0 0 ©
Disp.Cont. 0 0090060000 0 0 0 0 0 0 0 ¢ ¢ 0 000
356 ococo0o00OGCO0ODOCODO OTUOCTOC OC OO O O 0 0 O
108 00 000000CO0C G O 0 0 00 ¢ ¢ t 2 2 2 3

Mean comulative numbers of juveniles produced per adult during 21-d.
Nominal cone.  Days

{mg/L} 123456 789 1011 12 13 14 15 16 17 18 19 20 23

Control 0.0000.0000000001.822 7.1 7.7 8.2 19.6 204 23.2 43.848.061.6 83.0 88.0 88.7
Disp.Cont. 0.00000000000000303 82 82 87 29.231.933.055861.564.872.0 73.8 73.

556 0000000000000.00210 20 2.7 51 93 13.6 26.6 34.443,9 51.4 66.2 743 79.9
100 0.00.00000000000000.016 26 36 78 93 11.0151175203 303 33.0 33.0

Cumulative Number of Juveniles produced per Adult Alive for 21-d.
Nominal Concentration(mg/L)

Vessel No. Conl. Disp.Cont. 55.6 100.0

1 74 74 68 a7

2 57 71 70 25

3 126 92 &5 -

4 127 78 96 -

5 a0 73 39 36

6 34 70 116 29

7 71 76 78 35

3 94 84 o3 28

9 78 75 37 34

10 86 45 37 40

Mean (S.D) 88.7(22.524) 73.8(12.072) 79.9(21.533) 33.0(5.127)

Inhibiticn rate(%) 0.832 0.501 0.372
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Siguificant difference®1 i
-:were not calculsted because the parental Daphaia was dead during a 21-days tesiing period,
1*:Indicates a significant differcuce by Duunet multiple companison procedure, Two-sides Lest.
*4:Indicales a significamt difference (alpha=0.01) from the comrol.

. Statistical cesuitsas appropriate:
Calculated LCs, Value for Parental Daphnia:  LCx{21day) >100(mg/L)
Calculated ECy, value for Inhibition of Reproduction: EC,(21day) = 89.1(mg/L)
(Statjstical method: Logit)

Remarks field TorResults :
Biological observations
Cumulative numbers of dead parentalDaphnia: Control: 0 {(mortality: 0%),
Disp.Cont.: O(morality: 05%)
55.6 mp/L: O(montality: 0%)
100 mg/L.: 2 (montality: 20%)
Time of the first production of juveniles: 8-13d for control
8-124 for dispersani conlrol
8-13d for 55.6 mg/L.
10-144d for 100 mg/L ‘
Mean cumulative numbers of juveniles produced per adult alive for 21days:
Control: 88.7, Dispersant control: 73.8
55.6 mg/L: 75.9, 100 mg/1: 33.0
Was control response satisfactory: Yes. Mean cumulative mimbers ofjuveniles produced per
adult was 88,7 and 73.8 > 60.

CONCLUSIONS

-NOEC (21-d, reproduction) : 55.6 mg/L,

'LOEC {21-d, reproduction) : >100 mg/L,

+ECs(21-d, reproduction) : 89.1 mg/L.

+L.Cso for parental Dapania (21-d) : >100 mg/L; calculated based onnominal
concentrations.

DATA QUALITY

. Reliabilities: Klimisch Code: 1=reliable without restrictions.
. Remarks field for Data Reliability:
Experimental design and analylical procedure were well documented.
Carried oul by Toray Research Center (Japan).

REFERENCES
Environment Agency of Japan {1598).
OTHER

* Last changed:
*  Qrder number forsorting :
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[

Remarks field for GeneralRemarks:
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ACUTE ORAL TOXICITY
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TEST SUBSTANCE

) Identity:
. Remarks:

METHOD

Method:
Test type:
GLP:
Year:
Species:
Strain:

s & & & & 3 @

Routz of administration:
Deses/concentralion tevels: O(vehicle) and 2,000 mg/kg

" Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

Source: Daihachi Kagake Kogyo Ca., Lid. Lot No. N-80501

Purity: >99.0%

Kept at room temperature in a dark place until use. Stability of mixiure of
dose was cunfirmed for 7 days under 4C.

OECD TG 401
Single Dose Oral Toxicity Test
Yes
1996
Rat
Grj: CD(SD)
Oral (by single-dosegavage)

’ Sex: Male & Female
v Vehicle Com oil
. Post exposurc observation period:Two weeks.

¢ Statistical methods:

Not applicable bevause of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjecis:
Study Design:
RESULTS
d Ln’o:

Age at study initiation: 6 weeks old for both sexes.
Weight at study initiation: 149-163 g for male,

_ © 126-140 g for female
No. af animals per sex per dose: S per sex per dose group

Vehicle: Com oil. 40.0wfv% for 2000 mg/kg. ,

Satellite groups and reasons they were added: None

Clinical observations performed and frequency.

Each rat was weighed immedjately prior to treaiment,7 and 14 days after
posi-treaiment observation period. The rals were observedeach hour to
6hr, after that, 2 times for one day during this time for signs of 1oxicity.

Male :>2,000 mg/kg
Female: > 2,000 mg/kg

REMARKS FIELD FOR RESULTS.
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Body weight: The test substance did not cause any changes in body weight.
No detailed body weight data available.

Foodjwater consumption: No detailed data available.

Clinical signs : Loosening erring of the stool attribulable to the treatment with corn oil was
observed for 3 hours from the administration far both sexes in the groups

given 0 and 2000 mg/kg. However, no deaths occurred of either male of
female animals.

Haematology: Not done

Biochem: Not done.

Ophthalmologic findings: ~Not examined.

Mortality and tine o death: No deaths were recorded in trealed and control group.

Gross pathology incidence and severity: No macroscopic abnormalities that could be attributes to
treatment with the test substance were seen on patholopical examination.

Organ weight changes: Not done.

Histopathology (incidence and severity): Not done.

CONCLUSIONS
[.D,, was established at > 2,000 mp/kg for both sexes.
DATA QUALITY

. Reliabilities: . Klimisch Code: 1=reliable without restrictions.

. Remarks [feld for Dala Reliability:
Well conducted study, carried out by the Biosafety Research Center, Food, Drugs and Pesticides
(An-pyo Center), Japan

REFERENCES
Toxicily Testing Reporis of Environmental Chemicals,vol.4(1996)

Ministry of Health & Welfare, Japan

GENERAL REMARKS

T
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ACUTE INHALATION TOXICITY

TEST SUBSTANCE

. Identity: Tris(2-ethylhexylibenzene-1,2 4-tricarboxylate

. Remarks: Source: Nouplaz 6959, Batch No. 39049
4 Purity: 58.95%

METHOD

. Method; Naot specified

. GLP: Yes

. Year: 1982

. Species: Rat

. Strain: Crj: CD(SD)

. Daoses/concentration levels: 2,600 mgm’

. Sex: Male & Female

. Post exposure observation period:Two weeks.

. Statistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects: Age at study initiation: Not stated.
Weight at study initiation: 210-273 g for buth sexcs.
No. af animals per sex per dose: 5 per 5¢x per dose group

Study Design! Inhalation Chamber: A 0.5m’ stainless siee] inhalation chamber was used.
( Youg and Bertke, Cincinnati, Ohio)

The test compound atmosphere was generated directly into the chamber by
means of Jet Nebulizer Mechanism. Chamberconcentrationswere
monitored by a filler papex/gravimetric techniqueapproximately every 30
min during the exposure period.

The HEPA filtered chamber ajr-flow was maintained between 10 10 20 air
changes per hour during the exposure period with the chamber under
slightly negative pressure. ,

The temperature in the chamber was maintained at 69-75 degree F with
relative humidity of 30-50%

Sarellite groups and reasons they were added: None

Clinical observations performed and fregquency:

Afier the exposure, all animals were observed daily for 14 days for clinical
signs of toxicity. Body weights were recorded prior to exposure and weekly
thereafier. All animals were subjected 10 necropsy at termination of the
study.

RESULTS

« LDy Male : > 2.600 mg/m’
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Female : > 2,600 mg/m®

REMARKS FIELD FOR RESULTS.

Body weight: The test substance did not cause any changes in hody weight,
Mean body welght(g) of rats exposed o this chemical
Males Initial weight 265.18.40)
First week 297.8(14.02)
Serond week 329.7(15.27}
Females Initial weight 213.9(2.66)
First week 2232(3.96)
Second week 238.1(4.82 ) Mean(S.D.)
Faodiwater consumption: No detailed data available.
Clinical signs : All animals (male and female) had matted, drenched coats for the first 2
days, otherwise no visible signs.
Haematology: Not done
Biochem: Not done.

Ophthaimologic findings:  Not examined.
Mortality and time to death: No deaths were recorded.
Qrpan weight changes: Not done.

General necropsy observations: All males and 3/5 females exhibited reddening patches on Jungs.
CONCLUSIONS
LDy was 2,600 mg/n?® for both sexes.

DATA QUALITY
. Reliabilitics: Klimisch Code: 1=reliable without restrictions.

. Remarks ficld for Data Reliability:
Well conducted swdy, carried out by Midwest Research Instituic,

REFERENCES

" Nuodex Inc. Acute inhalation toxicity test in SpragueDawley rats using compouﬁdNouplaz 6959

Environmental Protection Agency {(1983)

GENERAL REMARKS
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ACUTE DERMAL TOXICITY

TEST SUBRSTANCE

. Idenlity: nis(z-ethylhexyl}benzene—1,2,4—tricarboxyiate
. Remarks: Source: Nouplaz 6959, Batch No. 29049

Purity: 98.95%
METHOD
. Method: Procedure set forth in the Federal Insecticide, Fungicide, andRodenticide
Act (FIFRA)

. GLP: Yes

. Year: 1981

. Species: Rabbits

. Strain: " New Zealand albino white rabbits

. Doses/concentration levels: 2.0 mL/kg

. Sex: Male & Female

- Posi exposure observation period:Two weeks.

. Statistical methods: Mot applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects: Age at study initiastion: Not stated.
Weight at study initiation: 2.3-3.2 kg for both sexes.
No. of animals per sex per dose: 3 per sex per dose group and 2 per sex
for control.

Study Design: Procedure: 24 hours prior to treatment the hair on the back of each rabbit
was clipped so as 10 expose approximately 10% of the body surface area.

Before dosing, epidermal abrasions were made longitudinally over the
exposure area. The abrasions were sufficiently deep 10 penelrate the
stratum corneun but not so deep as to cause bleeding.

A dosage was applied to the exposure area. A 2 x 2-inch gauze pad was
placed on the exposure area to prevent seepage of the compound from the
area. Each animal was then wrapped with a rubber dam. After 24 hour of
exposure, the rubber dam and ganze pad were removed, and the exposure
area was wiped 10 remove any remaining test material.

Satellite groups and reasons they were added; None
Clinical observations performed and frequency.

After the exposure, all animals were observed daily for 14 days for clinical |
signs of 10xicity. A gross necropsy was performed on all animals at the end
of the 14 day observation period.

RESULTS

. LD, Male :>2.0mL/kg
Female: > 2.0 mL/kg
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REMARKS FIELD FOR RESULTS.

Body weight: The test substance did not cause any changes in body weight.
Individual Animal Boy Welghts
Sex Body weight (kg)
Contral day 1 day 7 day 14
male 3z a4 KK 3
: 32 34 36
female 272 3.0 KN |
29 il 33
2.0 nLkg  male 2.3 23 2.5
24 14 2.8
2.3 22 24
female 23 z5 227
2.4 246 2.7
24 2.5 2.6
Foodiwater consumption: No detailed data available.
Clinical signx : No toxie sign.
Haemarology; Not done
Biochem: Not done.

Ophthalmologic findings: Nat examined.
Mortality and time ro death: No deaths were recorded.
Organ weight changes: Not done.

Gross Pathology: Nothing noted.
CONCLUSIONS
LD was 2.0 mL/kg for both sexes.
DATA QUALITY
. Reliabilities: Klimisch Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
Well conducted study, carried out by Midwest Research Institute.

REFERENCES

Nuodex Inc. Acutc dermal toxicity lest of Tenneco Chemicals Inc. compoundouplaz 6959 in

rabbit.

Environmental Protection Agency (1981)

GENERAL REMARKS
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SKIN IRRITATION

TEST SUBSTANCE

. Identity: Tris(2-cthylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Nouplaz TOTM(Tenneco Chemicals, Inc.)

Purity: 98.95%

METHOD

' Method: The test method was similar to Section 1500.41.Federal Hazardous
Substances Act Regulations - 16 CFR

. GLP: Yes

. Year: 1981

* Species: Rabbits :

*  Strain: New Zealand albino white rabbits

. Doscs/concentration levels: 0.5 mL

. Sex:

. Post exposure observation period:24, 72 hours

. Statistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Husbandry Conditions Temperature - 70 £ 2 degree F
Relative Humidity - 45%2 5%
Light - 12 hour light/dark cycle
Diet - Wayne 15% Rabbit Ration and tap water are provided ad
libitum, Based on our current knowledge no contaminants are
known to be in this diet or water that might be expected to
interfere with the objectives of the study,
Caging - Stainless steel with elevated wire mesh flooring 1 rabbivcage
Bedding - Techbord
Shepherd Products Company
Kalamazoo, Michigan 49005
Test method: A 0.5 mL portion of material was applied to an abraded and an intact akin
site on the same rabbit. Gauze paiches were then placed over the treated
areas and an impervious material was wrapped snuply around the trunks of
the animals to hold the patches in place. '

The wrapping was removed at the end of the twenty-four (seventy two)
hour period and the treated area were examined. TheDraize méthod of
scoring was employed.

Evaluation: Draize Scale For Scoring Reactions
Erythema and Eschar Formation:
No ervthema
Very slight erythema(barely perceptible)
Well defined erythem
Moderate to severe erythema
Severe erythema (beet redness) to slighteschar formation
( injuries in depth)

N M“mog
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Edema Formatior Value
No edema 0
Very slight edema(barely perceptible) 1
Stight edema(edges of arca well defined by definile raising) 2
Moderate edema (raised approximately 1millimeter 3
Severe edema (raised more than 1 millimater and extending
bevond the area of exposure) 4

RESULTS
. Primary IrritationScore : 4.16/4 =1.04

REMARKS FIELD FOR RESULTS.

Reading Rabbit Number
1) 1 2.3 4 5 6 Averape
Intact skin 24 2 1 2 1 2 1 150
Intact skin 72 ¢ ? 1 a 0 0 0.17
Abraded skin 24 2 1 Z 1 y 1 1.50
Abraded skin 72 ] ¢ 1 1 0 0 0.33
Subtoial 3.50
Edetoa Formation
Intact skin 24 1 0 0 L] 1 Q4 033
Intact skin 72 ] ] 0 0 0 n 2.00
Abraded skin .24 | B D 0 1 0 0.33.
Abraded skin 72 ) [} 0 0 0 0 0.00
Subtoial .66
Total 418
CONCLUSIONS
Slighty irritating

This report concluded that TOTM was not a primary skin jrritant in rabbit,
It is not possible to assign a classification.

DATA QUALITY
. Reliabilities: Klimisch Code: 1= reliable without restrictions.
. Remarks ficld for Data Reliability:
Well conducted study, carried out byBiosearch Inc.

REFERENCES
Nuodex In¢. Primary Skin Irritation - Rabbits. OTS 2065758. Doc ID 873214470,1981

GENERAL REMARKS
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EYE IRRITATION

TEST SUBSTANCE

’ Identily: Tris(2-ethylhexyljbenzene-1,2,4-tricarboxylate

. Remarks: Source: Nouplaz TOTM(Tenneco Chemicals, Inc.)

Purity: 98.95%
METHOD
. Method: The lest method was simifar to Seclion 1500.42.Federal Hazardous Substances Acl
Regulations - 16 CFR.

. GLP: Yes

. Year: 1981

. Species: Rabbits

» Strain; New Zealand albino white rabbits

. Numbers of animals 6

. Doses/concentration levels: 0.1 mL

. Sex:

. Post ¢xposure observation period:1,2,3,4,7 days

. Stalistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Husbandry Conditions Temperature - 70 £ 2 degree F
Relative Rumidity - 45%+ 5%
Light - 12 hour light/dark cycle
Diet - Wayne 15% Rabbit Ration and tap water are provided ad
libiturn, Based on our current knowledge no contaminants are
known 10 be in 1his dict or water that might be expected to
interfere with the objectives of the study.
Caging - Stainless steel with elevated wire mesh flooring 1 rabbit/eape
Bedding - Techbord
Shepherd Products Company
Kalamazoo, Michigan 49005
Test method: 0.1 mL of the experimental material was instilied into the right eyes of the
test animals while the other eyes remained untreated 1o severe 28 controls.
The treated eyes were examined at one, two, three, four and seven days
Following instillation of the test materials into the eyes.
Evaluation: Interpretation of the results was made in accordance with theDraize Scale
of Scoring Ocular Lesions.
Scale of Seoring Ocular Lesions

(1) CORNEA | Value range
" A. Opacity - Degree of Density(arca most dense taken for readingy  0-4
B. Area of Cornea Involved 1-4

Scoreequals Ax Bx 5 (Total Maximum = 80)
(2) IRIS
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A. Values
Score equals Ax 5 (Tolal Maximum = 10}
(3) CONJUNCTIVAE
A. Redness (refers topalpebral and bulbar conjunctivae
excluding cornea and iris)
B. Chemesis
C. Discharge

Score equals (A+B+C) x 2 (Total Maximum =20)
RESULTS

. Average Ocular IrritationScore : 2.3(1 day), 1.7(2day), 0{3,4,7day)

REMARKS FIELD FOR RESULTS.

Reading
-Rabbit nomher __ Titspe _Msday 32day 3day 4dday TJday.
1 (1) Cornea tota) -0 )] 0 0 0
{2} Iris iotal 0 0 0 i) )
(3) Canjunctivae total 2 2 0 0 0
Taial Ocular Irritation Score 2 2 0 D) 0
2 {1) Cornea total 0 L ] 1) 0
(2} Iris total 0 0 0 [} )]
{3) Conjunctivas total 4 2 ] ¢ 0
Total Ocular Irricadon Score 4 2 0 0 L]
3 (1)} Cornea 1otal 0 0 1} 0 0
(2) Icis total 0 0 0 0 0
(3) Conjunctivae 1otal 2 2 0 0 ]
Total Ocular Irritation Score 2 p 0 0 )]
4 {1) Cornea toial 0 0 D L L]
(2} Ivis total 0 ] 0 0 0
(3} Conjunctivae total 2 2 0 Q 0
‘Total Qcular Irtitation Seore 2 2 1] o ]
7 (1) Cornen total 6 0 0 0 ]
(2} Iris total 0 ) 9 @ 0
() Canjunctivae lotal 2 2 ] 9 L
Total Qcular Trritation Score 2 2 a ) ]
3 (1} Cornea total 1] 0 0 1} 0
2) Irls total 0 0 0 0 4
(3) Conjunctivae total 2 )] ] g 0
Total Ocular Irritation Score 2 0 0 0 0
Average Ocular Trritation Score 2.3 1.7 0.0 0.0 0.0
CONCLUSIONS
Slightly irritating

This report concluded that TOTM was not a primary skin irritant in rabbit.
Tt is not possible 1o assign a classification.

DATA QUALITY
. Reliabilities: Klimisch Code: 1=reliable without restrictions.

. Remarks ficld for Data Reliability:
Well conducted study, carticd out by Biosearch Inc

o Ji v Rl
I
W W
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REFERENCES
Nuodex Inc. Primary Eye Irritation - Rabbits. OTS 2065758. Doc ID 878214471,1983

GENERAL REMARKS
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SENSITIZATION

TEST SUBSTANCE

. Identity: Tris(2-cthylhexyl)benzene-1,2,4-tricarboxvlate

*  Remarks: Scurce: Noupiaz TOTM(Tenneco Chemicals, Inc.)
v Purity: 98.95%

METHOD

’ Method: - Buehler teat

. GLP: Yes

v Year: 1981

. Species; Guinea pig

. Strain: Albinc guinea pig

. Numbers of animals 10

* Doses/conceniration levels: 0.5 mL

. Sex: male

. Post exposure obscrvation period:10 application

’ Siatistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Husbandry Conditions Temperature — 70 = 2 degres F
Relative Humidity-45% =+ 5%
Light — 12 hour light/dark cycle
Diet ~ Charless River Guinea Pig Furmula and tap water are provided ad
Libitum. Based on our current knowledge no contaminanis were
Known 1o be in this diet or water that might be expected 10
Interfere with the objectives of the study.
Caging — Stainless steel with elevated wire mesh flooring 5 guinea pigs/cage
Bedding — Deotized Animal CageBoard(DACB)
Shepherd Products Company
, Kalamazoo, Michigan 45005
Test method: A 0.5 mL portion of material was applied to the intsct akin test site on

the guinea pigs. A gauze patch was placed over the treated area and an
impervious material was wrapped snugly around the trunks of the animals
to hold the paiches in place. After a 24 hour contact period the patch was
removed and the animals were allowed 10 rest for one day. Following 1his
rest period another application was applied to the same skin site using a
fresh sample. After the tenth application the animals were rested for a two
week period. At the termination of the rest period a challenge applicalion
was put on skin sites differing from the original 1est sites. The challenge
application remained on for 24 hours. ‘

The siles were examined for reaction using the Draize method of scoring

to grade reactions.
Evaluation: Draize Scale For Scoring Reactions

Eryihema and Eschar Formation: Value
~ No erythema 0
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L

Very slight erythema(barely perceptible) 1
Waell defined erythem A
Moderate 1o severe erythema 3
Severe erythema (beet redness) to slighteschar formation(injuries in depih) 4
_Edema Formation: Value
No edema 0
Very slight edema(barely perceptible) 1
Slight edema(edges of area well deflined by definite raising) 2
Moderale edema (raised approximately Lmillimeter 3
Severe edema (raised more than 1miliimater and extending
beyond the area of exposure) 4
RESULTS
. No seasitization
REMARKS FIELD FOR RESULTS.
Reading After Application number Challenge
—Guingg pip No 1.2 3 _4 § § 7 8§ % 19 2dhonrs 48honrs
1 Erythema o 0 & 0o &£ 0 0 0 0 o 0 ¢
Edema 6 0 0 0 0 0 & ¢ O D 0 o
2 Erythema o 0 o 0 0 & 9 0 D O L 0
Edema ¢ 0 0 & 0 0 O 06 0 @ 0 -0
3 Erythema ¢ 0 » 0 D O 0 & O O 9 0
Edema ¢ 0 0 ¢ O 0 O © 0 O 0. 0
4 Erythema ¢ 0 D 0 0 0 9 ¢ 0 0O ) 0
, Edema 6 0 0 8 0 0 0 O 0 O 0 0
5 Erylhema ¢ 0 D ¢ 0 0 & © 0 0O 0 0
Edema ¢ o 0 0 0 ¢ 0 0 O H O 0
6 Erylhema 2 0 0 O 0 O O & O O 0 )
Edema o o 0 0 O & 0 0 & O 0 ¢
7 Erythema & 0 0 0o ¢ 0 0 ©° 9 D 0 0
Edems g ¢ ¢ 0 O O G & & O L o
8 Erythema b © 0 0 ¢ 0 0 ¢ ¢ © 0 9
Edema @ ¢ ¢ 0 0 0o ¢ © 0 O 0 0
L Erythema b ¢ @ 0 0 ©» ¢ 0 0 O 0 L]
Edema o 0 ¢ a 0o O & 0 O O g 0
10 Erythema 6 ¢ 0 0 0 0 0 0 0 6 O 0 |
Edema 9 0.0 0 © 0 0 O O O 0 L
CONCLUSIONS
No senstization
DATA QUALITY
+  Reliabilities: Klimisch Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
Well conducted study, carried out byBiosearch Inc.

REFERENCES
Nuodex Inc. Guinea Pig Contact Dermal IDritatiom/Sensitization-Modified Buehier Method
OTS 206574. Doc ID 878214475,1981

GENERAL REMARKS
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REPEATED DOSE TOXICITY (a)

TEST SUBSTANCE
. Identity: Tris(2-ethylhexyl}benzene-1,2 4-tricarboxylate
. Remarks: Source: Nuoplaz 6959
Purity: 98.2% {GC/FID) 97.9% (HPLC)
Impurities were detected ai level than 0.1-0.5%, onc being di¢2-ethythexyl)
phihalaie (DEHPF).
METHOD
. Method: . BIBRA Standard Operating Proccdurcs
. Test type: Repeat Dose Toxicity
. GLP: Yes
. Year: 1984
. Species: Rat
. Strain: Fischer 344
- Route of administration  Oral
. Doses/concentration levels: 0(0), 0.2(184), 0.67(650) and 2(1826) % (mg/kg bw/day)
. Vehicle: Rodent diet
- Sex: Male & Female
4° Exposure period: 28 days
. Frequency of treatment:  Once daily
. Control group and treatment:Dietary level 0% and reference compound DEHF 0.67%.
. Post expasure observation period:None
. Duration of test: Males and famales; for28 days
. Statistical methods: The contral and TOTM treated groups were subject 10 analysis of

variance, and if this was significant the ireated groups were compared with
the controls using the Least Significant Difference test.
The controls and DEHP groups were compared using a two-tajled pooled
student t test with Welclis correction. In all cased a probability level of
P<0.05 was taken to indicate statistical significance,

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:  Age at study initiation: 48-51 days old for males and females
Weight at study initiation: 137-154¢g for male.
111-132p for female.
No. gf animals per sex per dose: 5 Rats per sex per dose group

Study Design:  Vehicle: Diet
Satellite groups and reasons they were added: None
Clinical observations performed and frequency:
Body wt. was recorded immediately prior 1o the first exposure and again for each
animal 1, 3, 7, 10, 14, 17, 21, 24, 27" days. '
Twice each day the animals were observed in their cages forvariations in behaviour
or conditior. and once weekly a more deiailed examination was made at the time of
aweighing.
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Food intakes were measured over the periad day-3 to 0 and conlinuos intakes were
measured at twice-weekly intervals until the day preceding autopsy. The intakes of test
article or reference compound for each animal were calculated twice weekly using the
analysed dietary concentrations of TOTM or DEIIP, and the individual valued for
bodyweight and food intake.

Hematologic parameters were evaluated for each animal.On the day preceding the
start of the autopsies a sample of blood was collected from a caudal vein of each
animal.

Autopsy: Althe end of the 28" day treatment period the rats were deprived of tood
overnight, with watcr available. On the day of autopsy each animal was weighied and
then killed. The blood was used 10 provide serum for clinical chemistry. During the
autopsy any sbnormalities of the external condition and of the thoracic or abdominal
viscera were noted. :

Organs: The weight of the following organs were recorded: adrenal glands, lungs,
brain, ovaries, heart, spleen, kidneys, testes, liver, thyroid.

Electron microscopy: Two thin slices of liver, one from the left Jobe, the other from
the median lobe, were fixed for analysis. (The remainder of the liver was used for
biochemical analysis.)

Biochentical analysis of the tiver: Whole hotnogenateswere prepared and assayed
for protein and cyanide-insensitivepalmitoyl-CoA.

.RESULTS
»  NOAEL 184 mp/kg bw
" LOAEL 650 mg/kg bw

REMARKS FIELD FOR RESULTS.

Body weight:  No statistically significant differences of bodyweight between the contro] and TOTM
or DEHP treated groups of either sex. There was a trend for the male rats from all the
TOTM treated groups to be lighter than the controls. In the females, this trend was only
evident in the 2.0% TOTM group.

Foodiwater consumption:Female rats fed 2.0% TOTM consumed significantly less diet than the
controls during first seven days of treatment after which their intakes increased but
remaijned lower than those of the controls. In the males there were na statistically
significant differencesbetween the control and TOTM fed groups during the treatment
period.

Haematology : Tn both sexes haemoglobin concentration of the rats given diet containing 0.67 or 2.0%
TOTM were statistically significantly Jower than the control. In the males there was a
small lowering of erythrocytle count in all groups given TOTM but this was not
reproduced in the females,

Both sexes given the two higher dietary concentrations of TOTM had highedeucocyte
counts than the control, but the differences were statistically significant onlyn the
males. These male groups also bad lower propertions of (he leucocytes agosinophils
and monocyles.

Significantly lawer values for haemotocrit and mean cell volume were limited to
females given the two lower dose levels of TOTM.

Orpan weights :  In bolh sexes the liver weights, and liver weights relative to bodyweight, were
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increasced in the TOTM and DEHP treated animals ¢cempared to the controls. These
differences were small and not statistically significant in the 0.2% TOTM group.
The increase seen in the rats given2.0% TOTM was less than that in those given
DEHP. In the males fed TOTM (he higher values for brain weights relative 10 body
weight, in the absence of any significant differences in the recorded weight probably
reflect the lower bodyweights in the groups concerned. In the females there were
statistically significanL higher lung weights in the rats fed 0.2 or 0.67% TOTM when
compered to the contrals. In the case of the TOTM treatedanimals this difference
was not dose related and not statistically significant when expressed relative 10
bodyweight.

Serum analyses ; Analysis of serum from the males and females showced statistically significanily
increased levels of albumin in the groups given 0.67 or 2.0% TOTM. In the males
there were statistically significantly higher cholesterol levels in the 0,67 and 2.0%
TOTM groups.

Concenlrations of serum urea were statistically significantly increased in the male
2.0% TOTM group to the control values, In the femaies there was also an isolated

* statistically significantly Jower value for lipid concentration in the 0.2% TOTM
group. .

Liver Biochemistry: Neither TOTM or DEHP treatment influenced to astatistically significant degree
the concentration of hepatic protein, After TOTM treatmeniPCoA activity was
statistically significanily higher than controls in both sexes at the highest dose and in
ihe males at the lower two doses, In the groups given TOTM only the highest dosc
level males had statistically significant increases of enzyme level. Both sexes given

0.67 or 2.0% TOTM had statistically significantly increased carnitine
acetvitransferase activity with little difference berween the two sexes.

Histology : No abnormalities were detected in themajority of the animals. The only lesions
occurring with any frequency were focal interstitialpneumonitis and nephrocal cinosis

in the females. The observations were not firmly dose related. Thpneumanitis was
of limited extent, often only a single focus. Two female rats fed 2.0% TOTM showed
reductions insytoplasmic basophilia in liver although it was only marginal.

Electron Microscopy: In the hepatocytes from the control rats theperoxisomes varied in size from

stnall 10 moderately large. They had uniformly clectron dense contents and some
possessed a lattice core. They were ubiquitously distributed throughout the cytoplasm.
Feeding diet containing 2% TOTM produced a slight increase in the numbers of
peroxisomes. which varied between celis. No difference was scen between the
centrilobular and periportal areas.

COMNCLUSIONS
The NOAEL for repeated dose toxicity is considered 1o be 184 mp/kg and the LOAEL is
Considered 650 mg/kg for both sexes.
DATA QUALITY
. Reliabilitics: Klimisch Code: 1=reliable without restrictions,

. Remarks Beld for Data Reliability:
Well canducted siudv , carried out by the British industrial Biological Research Associations
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REFERENCES
Chemical Manufacturers Association, Project No. 3.0496. Report No. 0496/1/85

CMA Refercnce. TM-3.0-BT-BIB

GENERAL REMARKS
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REPEATED DOSE TOXICITY (b)

TEST SUBSTANCE

. Identity:
. Remarvks:

METHOD
. Method:

Tris{2-ethylhexyl)benzene-1,2,4-tricarboxylate
Source: Daihachi Kagaku Kogyo Co., Lid. Lot. No. N-60601
_Purity: >69.0% Kept at room temperature in a dark place until usc.

Guidelines for 28-day Repeated Dose Toxicity Testing of Chemicals

({epan)
. Test type: Repeat Dose Toxicity
. GLP: Yes
. Year: 1996
. Species: Rat.
. Strain: Crj:CD(SD)
+ Route of administration  Oral :
’ Doses/concentration levels: O(vehicle) 100, 300 and 1,000 mp/kg/day
’ Vehicle: Comn cil
. Sex: Male & Female
. Exposure period: 28 days

Freguency of treaiment:  Once daily
. Control group and treatment:Vehicle {corn oil)
. Post exposure observation period:2 wecks for 0 and 1,000 mg/kg/day dose.

. Duration of tcst:

Maies and females; for28 days

. Statistical methods: Burtlett's test, Dunnetr’s test or Kruskal-Wallis test dependingon whether

or not the data were nonhomogentous o1 homogeneous.
Fisher s test for the pathelogical result. Jonckheere's test for the
correlation of dosage

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:

Study Design:

Age at study initiation: § weeks old for males and females
Weight at study initiation: 130-151g for maie.

110-121g for female.
No. of animals per sex per dose: 5 Rats per sex per dose group

Vehicle: Com ol

Sotellite groups and reasons they were added: None

Clinical observations performed and frequency:

Body wt. was recorded immediately prior to the first exposure and again for each
animal every week

Hematologic parameters were evaluated for each animal. Bloodamples far the
hematologic determinations were taken fromabdominal ariery in rats afier 16 hr fast.
Clinical chemistry analyses were performed on serum samples from each anirnal.
Urinalyses were performed for each rat. Urine samples were collected from each ral
on the day prior to scheduled lermination.

Organs examined at necropsy:
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Organ weight: brain, liver, kidney, spleen,adrenal, spermary (male)and ovary
(females) (or each animal.

Microscopic: heart, liver, kidneys, spleen, adrenal and bone marrow from rats in the
control and high-exposure groups and kidney from all dosage male,

RESULTS

. NOAEL
Male: >1,000 mg/kg/day
Female:>1,000 mg/kg/day

REMARKS FIELD FOR RESULTS.

Body weight:  The mean body weight of treatment groups of rats for males and femalenot
Significandy different from controls at any time during the course of the study.

}vaodjwater consumption: No significamly different from controls at any time during dosing and
recoveringperiod for both sexes.

CIzmml signs : No unusual clinical observations during the study,

Males: No dose-related change in general clinical signs.
Females: No dose-related change in general clinical sigus.
Haematology :
" atehe end of dosing

Mules and females: No dose-related significant changes irhematology.

In the blood clotting test, prothrombin times for males were glightly extended, but
they were considered within the physiological change. For females, no significant
changes in all test. ‘

after recovering period

Males: In hematology, hemoglobin amounts for males ar 1000mg/kg dosing were slightly
increased, but they were considered within the physiological change. In the bleod
clotting test, no significant changes in all tests,

Females: No significant change in alltests. !
Biochem : ;
ot the end of dosing ;
Males: v No dose-related significant adverse treatment-related effect in clinical chemistry.
Females: AL 300, and 1,000 mg/kg dosing, chlorine contents were low.
after recovering period
Males: At 1,000 mg/kg dosing, potassium contents were slightly h1gh
Females: A1 1,000 mg/xg dosing, GOT were slightly high.
But both changes were considered to be no meaning, because at the end of treatment these changes
were not recognised
Urinalysis :
at the end of dosing

Males and Femate: A11,000 mg/kg dosing, some of rats (both sexes), amounts of urinary increased,
but the mean urinary specificgravity values in the 1,000 mg/kg dosing group
was not significant change from control group.

after recovering period:
Males and Females: No dose-related significant change in all tests,

Mortality and time to death: No deaths prior to scheduled termination.
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Organ weight changes:
at the end of dosing
Muale: No dose-related change in all testedorgans.
Female: Relative liver weight were slightly increased at 100 mg/kg dosing, but no
dose-related change. Other organs, no significant change.
after recovering period:
Males: At 1,000 mg/kg dosing, relutive kidneyweight were slightly low,
Female: At 1,000 mg/kg dosing, absolute and relative adrenal weight weraligh(ly
high. ‘

But both changes were consideredno related to dosing and recovering of this chemical.

Gross pathlogy and histopathlogy:
at the end of dosing:
Males: Coloured patch/zone of lungs were observed 1 of 100 mg/kg, 2 of 300 mg/kg

and 3 animals of 1,000 mg/kg dosing group. Also hypertrophy of the kidney,
hypertrophy of parathyroid, and etc. were observed.

Amounis of eosinophilic body in the kidney were slightly increased in dosing
group. But all these changes were considered no related the dosing and
recovering of thischemical, because the degree and rate of changes were same
of all the group included convol.

Females: Red patch/zone of thymus dilated lumen of the uterus and eic. were observed.

But all these chanpes were considered no related the dosing and recovering of
this chemical, because the degree and rate of changes were same of all the

_ group included contral.
after recovering period:
Males and Females: No dose-related significant change in all tests.

CONCLUSIONS

No test substance related changes were noted in terms of clinical signs, body weighi, food
consumption, andhematology, bleod chemicalexamination, urinalysis, and pathological -

findings.

The NOEL for repeated dose toxicity is considered to be 1,000 mg/kg/day for both sexes.

DATA QUALITY

v Reliahilities: Klimisch Code: 1=reliable without resirictions.

. Remarks field for Dala Reliability:
Well conducted study , carried oul by the Biosafety Research Center, Foad, Drugs and Pesticides

(An-pyo Center), Japan
REFERENCES

Toxicity Testing Reports of Environmental Chemicals,vol.4(1996)
Ministry of Health & Welfare, Japan

GENERAL REMARKS
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TOXICITY TO REPRODUCTION

TEST SUBSTANCE

. Identity:
. Remarks:

METHOD

. Method:
. Test type:
. GLP:

. Year:

. Species:

¢ Strain:

Tris{2-ethylhexyl)benzene-1,2 4-tricarboxvlate
Source: Daihachi Kagaku Kogyo Co., Lid. Lot. No. N-80301
Purity; >99.0% Kept at room temperatuze in a dark place until use,

OECD Preliminary reproductive toxicity screening test
Preliminary reproduction toxicity screening test,

Yes

1998

Rat

C1j;CD (SD)

. Route of administration:  Oral (by gavage)
. Dosesjconcentration levels: O(vehicle) 100, 300, 1,000 mg/kg/day

. Vehicle: Corn oil
. Sex: " Mile & Female
v Administration period: Male; for 46 days from 2 wecks prior to mating

Femate; from 2 weeks prior to mating to day 3of lactation

.« Frequency of treatment:  Once daily.
’ Control group and treatment:Vehicle (com oil)
. Post exposure ohservation period:None.

. Terminal kilk

Male: day 47
Female; day 4 of jactation

. Statistical metheds: " Chi square test for 1 grade positive data and Fisher’s test for another.

Banlett's test or Kruskal-Wallis' test for 2 or more grade positive data.
And used Dunneit’s test or Mann-Whitney's U-test for examination

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:

Study Design:

Age at study initiation: 10 week old for both sexes.
Weight at study initiation: 373-435 g for males, 217-257 g for females
No. of animals per sex per dose: 12 per sex per dose group

The animals were sacrificed on the day 4 of lactation for females. Males and

females with nomated were killed1 day after the mating period. Females with no

deliverykilled 26® day of gestation period.

Vehicle: Comn il .

Sareilite groups and reasons they were added: None

Mating procedures: Male/female per cage; 1/1, length of cohabitationwith in the
limit of 14 days until proof of pregnancy {(formation sperm detection in vagina)
was observed.

Clinical observations performed and frequency:
Parent: General appearance once a day
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Foetus: General appearance once a day after birth
Organs examined at necropsy:
Parent: Males and females: Grosspathlogy of all organs were lested.
Males: Orpan weight: Testis and epididymis of all animals.
Female: Organ weight: Ovary of all animals.
Count: Implantat;on sites and corpusluteum of ovary of all
animals.
Microscopic: Males: Testis and epididymis, Count ofserlali sells, spermatocytes,
round spermatids and elongatespermatids in seminiferous
tubules of 5animals of all dosing groups.(Stage I-VI, VII-
VTIL, 1X-XI, XII-XIV of spermaiozoon formative cycle )
Females: Ovary
Pup : Gross pathlogy of all organs were tested. Dead pups and abnarmal organs
were tested histopathogy.
Parameters assessed during study:
Body weight. Males: Prior to the first dosing and 2, 5, 7, 10, 14 day. Afier that
once a week, 1he daysacrificed. Females: Prior to the first dosing and 2, §, 7, 10,
14 day. During gestation period, 0, 1,3, 5, 7, 10, 17 and 20 day. During lactation
period, 0, 1, and 4. During cohabitationperiod, the same day with male. Pups:
DayQand 4
Food/water consumption. The same day when body wt. determined except
lactation period and the day sacrificed for males, also, O day of gestation and
lactation for female, '
No. of pairs with successful copulauon copulation index {No.of pairs with
Successful copulation/No. of pairs mated) x 100, duration of mating No. of
pregnant females, fertility index = (No.of pregnant animals/No.of pairs with
successful copulatior) x 100, No. of corpora lutea, No. of implantation sites,
implantation index (No.of implantation sites/No.of corpora lutea) x 100, No. of
pups born, delivery index (No.of pups bom/No. of implantation sates)x 100, No.
of love pups born, live birth index (No.of love pups horn/No.of pups born) x
100, sex ratio of pups, No. of dead pups bom, gestation length, gestation index
(No. of females with live pops delivered/ Noof pregnant femaies) x 100,
nursing index (No.of females nursing live pups/No.of females with noymal
delivery) x 100, No. of live pups on day 4, viability index (No.of live pups on
day 4/No. of live pups born) x 100,

RESULTS

Repeat dose Loxicity: NOEL 100 mg/kg/day for males
1,000 mg/kg/day for fomale
Reproductive and developmental toxicity: NOEL100 mg/kg/day for males
1,000 mg/kp/day for female
1,000 mp/kgrday for offspring

REMARKS FIELD FOR RESULTS.
Mortality and day of dearh : None.

Body weight : No statistical significant difference from controls.
Foodwater consiemprion: _No statistical significant difference from controls.
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Reproductive data : No statistical signiticant difference from controls.
Pups data : Body weight and weight gain of 300 mg/kg dosing group for both sexes
were slightly Jow. Bt all pups of 100 and 100¢ mg/kg dosing group were nat
statistical significam difference from controls.
At the other tests, no statistical significant difference from controls,
Grossiy visible abnormalities, external, soft tissue and skeletal abnormalitiey :
For males:
Slightly decrease of spermatacytes and spermatids: 2 animals of 300 mg/kg dosing group.
11 of 1000 mg/kg dosing group.
Moderate decrease of spermatocytes andspermatids: 1 of 1000 mg/kg/dosing group.
At this animal, a few multinucleale giant cell were appeared and slightiyvacuolization of
sertoli sells wereobserved Also, at the epididymis, moderate amount of cell debris
moderate decrease ofspermatids and slightly pranuloma of spetmatic were observed.,
Far the control group, atrophy of seminiferous tabulewere observed 2 animals. Al these
animals, slightly amount of cell debris were observedone of these animals, slight decrease
of spermalids was also observed.
Number of cells in seminif{erous tubules:
Group 1{(Siage I-VI}  : Low value of spermatids at 300 mg/kg dosing group.
Low values of spcrmatocytes and spermatids at 1000 mgrkg dusing'gmup.
Group 2(Stage VII-VIII)Low values of round spermatids and ratio of sertoli celis at 1000 mg/kg.
Group 3(stage I1X-XI) :Low values of clongatespermatids and ratio of sertoli cells at 1000 mg/kg.
Group 4(stage XII-XIV) :Low values of spermatocytes, clongate spermatids, and ratio of sertoli
cells at 1000 mg/kg dosing group,
For females:
Cyst of corpus luteum of ovary was observed 2 animals of 300 mg/kg dosing proup.

No abnormal ovary observed at the female of 100 mg/kg dosing without successful copulation, females
of control and 100 mg/kg dosing without pregnant.

Histopathological finding in rats

dosc {mg/kg)
Items 0 100 300 1,000
No- of male animals cxatnined 12 12 12 12
Organ: Findings
Grade
Teslis:
Decrease, spermatocyte and spermatid Total 0 0 2 2%
+ ¢ 0 2 11
+ 0 0 0 1
Multinuctear glant cell, seminiferous tubule 4+ 0 0 0 1
Voenolozation, Serdoli cell + 0 0 0 -1
Atrophy, seminiferous tubule + 2 0 0 0
Epididymis:
Cell debris, lumen Total 2 0 0 1
+ 2 4 0 0
++ 0 0 ) 1
Drecrease, sperm Total 1 0 0 1
+ 1 0 0 0
++ 0 ¢ 0 1
Granulama, spermatic + 4] 0 0 1
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No. of [emale animals examined 12 12 12 12
Ovary:
Cyst, corpus tutcum <t > 0 0 2 0

Values are no, of apimals with fizding.
Grade: +=slighl, ++=modemile change and <+>=dclectcd
Sigoificantly different from 0 mg/kg grovp: **:p <0.01.

Number of cells in seminticrous tubules of male rats.

Items
No. of animals cxamined
Group 1 (Stage I-V1)
Na. of Sertoll ¢ells
Spermatogonia
Neo.
railo ®
Spermatacyles
No.
ratio
Raund spermatids
No.
ratio
Elongate spermatids
No.
ratio

Group 2 (Stage VII-VIII)
No. of Sertoli cells
Spermatognnia

No.
ralio
Spermatocytcs
Ne.
ratio
Round spermatids
Noa.
ratio
Elongate spermatids
No.
ratio

Group 3 (Stage VII-VIIN
No. of Sertali cells
Spermatogonia

No.

ratlo
Spermaloceytes

No.

railo
Elongate spermatids
No.

raliv

dose (mg/kp)

0 100 300 1,000

-] 5 5 5
20.12(3.18) 19.08(1.49) 18.52(1.45) 18.08{1.45)

1680(5.65)  20.52(2.58) 1848(3.17)  15.76(2.61)
0.85(029)  1.08(0.19)  1.01(0.21) 0.87(0.11)

50.80(7.44 )  51.80(4.84)  42.64(263)  40.84(5.63)*
2.53(0.13)  272(026)  237(024)  225(0.16)

138.36(17.20) 128.00(8.89) 117.68(5.59)* 112.60(3.11)**
691(035)  675(.83)  639(070) - 6.26(0.48)

130.00(21.71) 13232(11.17) 103.28(1234)* 95.36(8.44)**
653(L1S)  698(0.88)  5.62(0.90) 5.30(0.69)
1696(2.63) 17.042.17)  16.642.73)  16.52(223)

292(1.06)  2.40(0.93)  2.04(0.68) 2.60(1.10)
0.18009)  014(005)  0.12(0.02)  0.16(0.06)

91681037 ) 94.68(6:55) 444699  8232(6.70)
545 (0.56)  S.60(051)  516(0.79)  5.03{0.54)

142.08(13.39) 131.64(13.72) 123.96(8.23) 11B.76(8.28)*
845(0.62)  7.75(0.39)  1.66(1.66)  7.25(0.62)°

129.24(17.37) 12832(16,88) 114.72(9.80) 1056501347
7.78(1.54)  7.560.72)  7.09(1.62) 6.46(1.05)
1928(1.92)  20.52(155) 1920(1.58)  19.32(2.18)

452(132)  420(1.50)  4.92(163) 3.32(1.02)
0.23(0.05)  021008)  0.26(0.11)  0.18(0.05)

102.52(10.83 } 99.0R(R42)  97.56(4.50)  B9.04(5.00)
53440.56))  4.85(0.50)  S.10(0.36)  4.62(0.32)

145.24(11.01) 130.64(3.90)) 131.68(19.71) 119.24(15.90*
TS60.61)  63N0.23) 6.88(1.04)  621{0.83)
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Group 4 (Stage VII-VII])
No. of Sertoli cells

19.016Q2.81)  2092(1.73)  1864(172)  16.7%0.92)

Spermatogonia

No. 4.04(0.89) 3.72(0.72) 3.64(0.48) 3.64(0.71)

ratio 021(0.05)  0.18(0.03)  020(0.02) 0.22(0.05)

Spermatocytes

No. 109.80(13.15 ) 11036(9.22)  99.44(4.54)  88.76(3.33)*+

ratio 576 (0.29)  5.28(0.12)  5.36(0.39) 5.32(0.46)
Elongate spermatids

Nao. 159.76(15.91) 150.28(18.99) 137.08(17.70) 103.1 6(18.34)**

ratio 8.39(0.63) 7.19(0.71) 7.35(0.62) 6.33(131)**

Values are expressed as Mean(S.D.)
Significantly different from 0 mp/kg group; * p<0.05, ** p<0.01
a): (No. of spermatogenic cells/no. of sertali cells in 2 seminiferous tubule)
Influence on reproductive performances of rats
dose (mgfkg)

Items ] 100 300 1,000

No, of malc animals cxammeﬂ 12 12 12 12

No. of pairs with successful copulation 12 12 12 12
- Duration.of mating (day, Mean, (SD)) 23012y 2313y 271.2)  2711)
“Copulaﬂun index(%)* 100.0 917 ~ 1000 100,07

No. ol pregnant animals 11 10 12 12

Fertility index(%)y* 91.7 909  100.0 100.0
*(No.of pairs with successful copulation/uo,of pairs mated) x 100 ’
**(No. of pregnant animals/no.of pairs with successful copulation) x 100

Influence on developmental performances of rais
dose (mg/kg)
Ttems 0 100 300 1,000

No. of male animals examined 12 12 12 12

No. of corpora lutca 16.8(1.5) 17.3(1.3) 17.023)  17.9Q2)
‘No. of implantation sites 15.5(L7) 16.6(1.3) 16.0(2.0) 16.3¢2.3)
TImplantation index(%) 92.5(7.2) 96.2(6.6) 94.5(8.4) 91.3(8.8)

No. of pups born(%) 13.73.1) 15.0(1.7) 15.0(1.8) 15.12.7).

Delivery index(%) ¥ 87.6(15.4) 903(6.8) 94.1(7.2) 92.2(9.6) -

“Live pups born' '

No. 13.3(2.9) 14.72.0) 14.92.0) 15.0Q2.7y

“Live birth indcx(%) 9 97.1(5.6) 97.8(3.6) 992(26) - 99.4Q2.1)

Scx ratio(M/F) 1.09(0.69) 1.05(0.50) 1.17(0.75) 0.76(0.44)
Dead pups born ‘ '

No. 0.5(0.9) 0.3(0.5) 0.1(0.3) - 0.1(0.3)
‘Gestation length{day) 22.7(0.5) 22.7(0.5) 22.5(0.5)  11.6(0.5)
Gestatton: index(%) ¥ 100.0 1000 100.0 1000
Nursing index(%) * 100.0 100.0 1000 - 1000
Live pups on day 4 A

No. 13.2(2.8) 14.6(2.1) 14.402.9) 14.5(2.9)

Viability Index(%) * 99.5(1.8) 95.3(2.3) 95.6(11.3) 96.7(6.7)
Body weight of pups(g)

Male Day0 1.32(077) 7.13(0.52) 6.69(0.53) 6.87(0.84)

Day 4 11.71(1.76) 11.09(0.53) 10.23{0.98)* 10.60(1.47)
Day 0-4, gain(g) 4.39(1.04) 3.96(0.53) 354077 3.73(0.80)
Body weight pain(%) ® 59.41(8.87) 35.54(6.16) 53.19(11.91) 54.39(9.30)

S
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Female Day 0 6.93(0.83) 6.63(0.64) 6.33(0.58) 6.58(0.62)
Day 4 11.08(1.71) 10.28(101)  9.84(1.01)*  10.03(1.46)
Day 0-4, gain(g) 4.16(1.00) 3.65(0.56) 3.14(0.79)* 3.46(0.96)

Body weight gain(%) 59.63(10.42) 55.24(8.07) 49.95(13.09)  52.17(11.10)
Values are expressed as Mean (S5.D.) .

Significantly difference from O mg/kg group ; p £0.05

a): (No. of implantation sites/no. of corpora lutea) x 100

b): (No. of pups born/no. of implantation sites) x 100

c): (No. of live pups born/no. of pups born) x 100

d): (No. of females with live pups delivered/ no. of pregnant remales) x 100

€): (No. of females nursing live pups/no. of females with normal delivery) x 100
£): ( No. of live pups on day 4/ no. of live pups born) x 100

g): ( Body weight gain/body weight on day 0) x 100

CONCLUSIONS

Repeat dose toxicity

Histopathological examination of the testes, demonstrated decrease ofpermatocytes and spermatids in
males of the 300 and 1000 mg/kg group. No effects of this chemical on general appearance, body
weight, food consumption, autopsy findings, weights of the reproductive organs of both sexes, or
histopathlogical features of the ovary were detected.

The NOELS are considered to be 100 mg/kg/day for males, and 1,000 mg/kg/day for females.

Reproductive and developmental toxicity

Except for the effects in males observed onhistopathological examination, no influence of this chemica
was detected regarding reproductive ability, organ weight ohistopathological feature of the ovary,
delivery or matemalbehaviour of dams. No effects of this chemical were detected owiability, general
appearance, body weights or autopsy findings for offspring.

The NOEL: are considered to be 100 mg/kg/day for males, 1,000 mg/kg/day for females, and 1,000
mg/kg/day for offspring.

DATA QUALITY

Reliabilities: Klimisch Code: 1=reliable without restrictions.

Remarks field for Data Reliability:
Well conducted study , carried out by the Safety Research Institute for Chemical Compounds
Co., Ltd.(Japan)

REFERENCES

Toxicity Testing Reports of Environmental Chemicals,vol.6(1998)

Ministry of Health & Welfare, J Qpan

GENERAL REMARKS
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GENETIC TOXICITY IN VITRO (BACTERIAL TEST)

TEST SUBSTANCE
. Identity: ‘Tris(2-ethyihexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601
Purity: >99.0% Kept at room temperature in a dark place until use.
METHOD
. Method: Guideline for ScreeningMutagenicity Testing of Chemicals(Japan) and
OECD TG 471 and 472
. Test type: Reverse mutation assay
. GLP: ‘ Yes
. Year: 1996
. Species/Strain: Salmonella typhimurium TA100, TA1535, TA98, TA1537
: Escherichia coli WP2 wvrA )
. Positive controls: -59 mix, 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide (TA100, WP2, TA98)
Sodium azide (TA1535)
9-Aminoacridine (TA 1537)
. +S9 mix, 20Aminoanthracene (five strains)
i S9: Rat liver, induced withphenobarbital and 5,6-benzoflavone
<" Statistical methods No statistical analysis was done.

REMARKS FIELD FOR TEST CONDITIONS

. Study Design:
Concentration: -S9: 0, 313, 625, 1,250, 2,500, 5,000 ug/plate (five strains)
+89: 0, 313, 625, 1,250, 2,500, 5,000 ug/plate (five strains)
" Number of replicates: 2
Plates|test: 3
Procedure: Plate incorporation method
Solvent: Acetone
Positive controls:
-S9 mix, 2-(2-Furyl)-3-(S-nitro-2-furyl)acrylamide (TAIOO WP2, TA98)
Sodium azide (TA1535)
9-Aminoacridine (TA 1537)
+S9 mix, 20Aminoanthracene (five strains)

RESULTS
. Cytotoxic concentration:

Toxicity was not observed up to 5000 ug/plate in five strains with and without metabolic
activation (S9 mix).
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’ Genotoxic effects:
+ ki
Wilh metabolic activation: [ 1 [
Without metabolic activation: [ 1 [

1 [ x ]
1 [x]
REMARKS FIELD FOR RESULTS.
CONCLUSIONS
Baclerial gene mutation is negative with and without metahalic actjvation.
DATA QUALITY
. Reliahilities: " Valid withoutrestriction.

Remarks field for Data Reliability

Well conducted study, carried out byHatano Rescarch Institute, Food and Drug Safety Center
{Hadano, Japan). .

REFERENCES
- Toxicity Testing Reports of Environmental Chemicals,vol.4(199€)

Ministry of Health & Welfare, Japan

GENERAL REMARKS
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GENETIC TOXICITY IN VITRO (NON-BACTERIAL IN VITRO TEST)

TEST SUBSTANCE

. Identity: Tris(2-ethythexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Daihachi Kagaku Kogyo Co., Lid. Lot. No. N-60601
Purity: >99.0% Kept al room iemperature in a dark place unlil use

METHOD

. Method: : Guideline for Screening Toxicity Testing ofChemicals (Tapan)

. Test type: Chromosomal aberration test

. GLP: Yes

. Year: 1996

d Species/Strain: CHILAU celt

. Metabolic activation: with and without §9 from rat liver, induced withphenobarbital and
5,6-benzoflavone.

. Statistical methods Fisher's exact analysis

REMARKS FIELD FOR TEST CONDITIONS

E -

. Study Design:

and culfivated with fresh media for 18 hrs.

Concentration: -S9 (continuous treatment): 0, 1.3,2.5, 5.0 mg/mL
-S9 {(short-term treatment): 0, 1.3,2.5, 5.0 mg/ml

+59 (short-term treatmenty. 0, 1.3, 2.5, 5.0 mg/mlL
Plates/test: 2

Solvent: Acetone
Positive controis: Mitomycin C for continuous treatment
Cyclophosphamide for short-term treatment

RESULTS
v Cylotoxic concentration:
Toxicity was not observed up 105.0 mg/m] in continuous and short-term treatment with or
without S9 mix.
. Genotoxic elfects:
Clastogenicity polyploidy
+ 7 + ?

With metebolic  activation:

[1111x x]
Without metabolicactivation: [ 1 { ] [ x x]

1 (1111
1 111011

REMARKS FIELD FOR RESULTS.

For continuous treatment, cells were treated for 24 or 48 hrs without §9.
For short-term treatment, cells were treated for 6 hrs with and without S9
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GENETIC TOXICITY IN YITRO (NON-BACTERIAL IN VITRO TEST)

TEST SUBSTANCE

. Identity: Tris(2-ethythexyl)benzene-1,2,4-tricarboxylate

- Remarks: Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No, N-60601
Purity: >99.0% Kepl al room iemperature in a dark place unlil use

METHOD

. Method: Guideline for Screening Toxicity Tesling ofChemicals (Japan)

. Test type: Chromosomal aberration test

* GLP: Yes

. Year: 1996

. Species/Strain: CHLAU celt

. Metabolic activation:  with and without §9 from rat liver, induced withphenobarbital and
35,6-benzoflavone.

. Statistical methods Fisher's exact analysis

REMARKS FIELD FOR TEST CONDITIONS

. Study Design:
For continuous treatment, cells were teated for 24 or 48 hrs without §9.

For short-term treatment, cells were treated for 6 hrs with and without S9
and cultivated with fresh media for 18 hrs.

Concentrarion: -S9 (continuous treatment): 0, 1.3, 2.5, 5.0 mg/ml.
-59 (short-term treatment): 0, 1.3, 2.5, 5.0 mg/mL

+59 (short-term treatment): 0, 1.3, 2.5, 5.0 mg/mL
Platesftests 2

Solvent: Acetone
Positive controls: Mitomycin C for continuous reatment
Cyclophosphamide for short-term treatment

RESULTS
v Cylotoxic concentration:
Taxicity was not observed up te 5.0 mg/ml in continuous and short-term treatment with or
without 89 mix.
. Genotoxic effects:
Clastogenicity polyploidy
+ ? - + ? -
With metabolic activation: [ 1 [ 1 [x] [ 1 ¢ 1 [x]
Without metabolicactivation: [ 1 { 1 [x)] [ 11 1 [x]

REMARXKS FIELD FOR RESULTS.
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Appendix 1
Paramcters vsed in caluculation of distribution by Mackay level III fugacity modcl.

Physico-chemical Parameter for TOTM

molecular weight 546.79 Measured
melting point [°C] -50 Measured
vapaor pressure [Pa) 2.80E-04 | Estimated
water solubility [g/nT] 0.13 Measured
log Kow 5.54 Measured
in air 12 Estimated
half life [h}| in water 288 Estimated
in soil 288 Estimated

in sediment 864 Estimated Temp. [°C] 25

Environmenta! Parameter

Volume | depth | area | organic |lipid conteny denmsity | residence
'] | Im} | [m'] |carbon[—]| [—1 | [kg/m’]| time fh]

air | 1.0E+13 12 100
bulk air | particles | 2.0E+03
total 1.0E+13 | 1000 | 1E+10
water | 2.0E+10 1000 1000
bulk water | pamicles | 1.0E+06 0.04 1500
Fish 20E+05 : 0.05 1000
Towa! | 2.0E+10 10 {2E+Q9
Air 3.2E+08 1.2
bulk soil | Water | 48E+08 : 1000
Solid | 8.0E+08 0.04 2400
Total 1.6E+09 | 02 |8E+09
bulk Water | 8.0E+07 1000
- sediment | Solid | 2.0E+07 0.06 2400 50000
Total { 1.0E+08 { 0.05 | 2E+09
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Intermadea Yransport Parameter (mih)

air gide air-water MTC 5 soil air boundary layer MTC 5
water side air waler MTC 0.05 scdiment-water MTC 1E-04
rain rate 1E-04 sediment deposition SE-07
aerosol deposition 6E-10 sediment resuspension 2E-07
soil air phase diffusion MTC 0.02 soil water runoff SE-05
soil water phase diffusion MTC 1E-05 soil solid runoff 1E-08

Theoretical Distribution of TOTM

scenario 1
emission rate]  conc. amount percent | Transformation rate [kg/h)
[ke/m]) [g/m’) (ke) (%] Reaction | advection
Air 1,000 1.3.E-07 13.E+4 19.6 7.5E+02 1.3 E+02
Water 0 1.6.E-05 3.10.E+03 4.7 7.6E+0D 3.1.E+00
Soil 0 25E03 | 44E+04 66.2 1.1E+02
" { Sediment ) 1.3.E-02 6.3.E+03 9.5 5.1E+00 1.2.E-01
total amount | 6.7 E+04
scenario 2
Emissionrate]  conc. Amount percem | Transformation raie kg
[kg/m] [&/m’} {kg] [%] Reaction | advection
air 0 1.8 E-09 1.8.E+02 0.0 1.0.E+01 1.8.E+00
water 1000 9.7.E-04 1.9.E+0S 2.2 4,7 E+02 1.9.E+02
soil 0 34E05 | 62E+02 0.1 1.5.E+00
sediment 7.9.E-01 3.9.E+05 672 3.2.E+02 7.9.E+00
‘total amount |  5.9.E+05

69




DRAFT ENV/IM/EXCH(06)13

scenario 3
emission rate conc. Amount percent Transformation rate {kg/h]
[kg/h] [e/m’] (ke] [%] Reaction | advection
air 7.0.E-13 7.0E-02 0.0 4.1.E-03 7.0.E-04
water 52.E-08 1.0.E+01 0.0 2.5.E-02 1.0.E-02
sQil 1000 23.E02 4.2.E+05 100.0 1.0.E+03
sediment 42E05 | 2.1E+01 0.0 L7E02 | 42E-04
total amount | 4.2 E+05
scenaric 4
emission rate|  conc. Amount percent | Transformation rate [kg/h)
[ke/h] [8/m7) {kg] [%] Reaction | advection
air 600 7.8.E-08 7.8.E+03 3.0 4.5E+02 7.8 E+01
water 300 3.0.E-04 6.0 8+04 23.5 1.5.E+02 6.0.E+01
soil 100 3.8.E-03 6.8.E+04 26.6 1.6.E+02 _
sediment 2.4.E+01 1.2.E+05 469 9.3.E+01 2.4 E+00
total amount | 2.6.E+05
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Summary of SIDS Information on Trimellitates

A. Physical/Chemical Properties of Trimellitates

(R) . Transport (%) ¢
Carbon CAs Chemical Mp*+ | BP** vp PC | g | Tanire | i
Chain Number Name 0 ¢C) (bPa@25°C) | (log Pow) (mg/L @25°C) (diys) rs) Soil Air Water | Sediment
Length
' ] 46 | >300 | <0.0001*** | 594 3.9E-04 0.05
cs 3319-31-1 tris 2-ethylhexyl MOTM) | 0% | Sa0c | Saspite | 1159c | 431E08c 033¢ osrs | 978 | 36E-6 | 288-7 | 217
c8 27251-75-8 triisooctyl ester 1;;) o | s4te | sasErre | 1isec | asiBose 035¢ 043¢ | 978 | 364E-6 | 28E-7 | 217
9 53804.23-8 triisonony! ester 2;20 5’3;‘2 317E-12¢ | 13.06¢ | 1.32E09¢ 031¢c 086¢c | 978 | 274E-7 | 961E-9 | 217
C8CI0 |  67989-23-5 decyl, octyl ester D | sgse | 137812¢ | 1279¢ | 278E00c 032¢ 098¢ | 978 | 1.02E-7 | 1L79E-8| 217
234 ¢

¢ = calculated data using EPWIN; all other values are derived from measurements

* = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances
** = Measured boiling points were determined to be >300°C at 0.66 kPa

*** = vapor pressure of TOTM 13 Pa @ 200°C




Summary of SIDS Information on Trimellitates
B. Toxicology Data on Trimellitates

(R) . .
Carbon CAS Chemical Acute Acute Acut_e Repeated GeneTox GeneTox Toxicity to Developmental Acute Fish | Daphnia| Algal Biodegradation
Chain Number Name Oral LD50 Dermal | Inhalation Dqsg (Ames) (Chrom. Reproduction TOX'C'W./ . (A) (B) (C) %
Length LD50 LC50 Toxicity Abs.) Teratogenicity mg/L mg/ | mglL
>20
mbkg
vie 2-ettihexd | 732 |lguinea| <264 | NOAEL rat, Negative Ng:ﬁo%g" NOAEL (rat, oral) 6871 (1)
cs 3319-311 (TOT);\/I) YU | akg (rat, | pig) | mg/L (rat, | dietary) 654 | Negative| (CHL/IU mg/kg/da 1000 mg/kg/day >100 >180 | >100 42 (2
mouse) >2.0 | nominal) | mgkg/day cells) y (3) 2(2)
mbkg
(rabbit)
Cc8 27251-75-8 | Triisooctyl ester
Co | 53894-23-8 | Triisononyl ester | ~ ‘(‘r’a%/kg
C8,C10| 67989-23-5 | decyl, octyi ester
Footnotes: A) Japanese Medaka (Oryzias latipes), 96 hr LC50 & NOEC

B) Daphnia magna, 48-hr EC50
C) Selenastrum capricornutum, 72-hr EG50 & NOEC

(1) Inherent biodegradation by Shake Flask Method
(2) Ready biodegradation by MITI method (OECD 301C)
(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects
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3319-31-1

Tris(2-ethythexyl)benzene-1,2,4-tricarboxylate

?Hzcna
COOCH,CHCH,CH,CH4CHy

CHyCHCHZCHoSHCHZ00C COOCHCHCH,CH,CH,CH,
CHyCH, CHzCH,

RECOMMENDATION

The chemical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR
Human health

Aculte toxicity of TOTM is low; LDy, »2,000 mg/kg in rats. In the irritation-iest for animals, this
substance is slightly irritating to the skin and the eyes Sensitization test an guinea pig showed“no
sensitization”. Oral study in rats conducted for 28 days at doses 010(D), 0.2(184), 0.67(650),
2.0(1826) % (mg/kg bw/day) of TOTM. There were no statistically significant differences in body
weights between control andTOTM treated groups, There was a significant difference between
control and treated groups in thefollowing: hemoglobin coneentration (lower in both sexes, 0.67 or
2.0% TOTM), leucocyte counts (higher in males a1 0.67 or 2.0%), absolute and relative liver weights|
(higher in both sexes at all levels except O or 0.2%),scrum albumin (higher in both scxes a1 0.67 or
2.0%), serum cholesterol levels (higher in males at 0.67 or 2.0%), serum urea (higher in males at
2.0%), scrum lipids (decreased in females at0.2%). Liver biochemistry revealed statistically
significant differences between treated and conirol groups:s indicated by palmitoyl CoA oxidation
(increased in both sexes at 20% snd males ai all dose levels), and catalasc aclivity (increased in
males at 2.0%).

Preliminary repreductive toxicity screening test reveals moderate decrease oSpermatocytes and
spermatids in males at 100mg/kg/day. From these two test results, he NOAELS for repeated oral
toxicily were considered o be100 mg/kg/day for mate rats. The NOAELs for reproductivef -
developmental taxicity were considered to b, 000 mg/kg/day for female rats and for offspring.
TOTM was evaluated its genotoxicity by many assay systems. It was neithermutagenic in bacteria
nor clastogenic in mammalian cellsin vitra. All other in vitro and in vive assays gave negative
results. It is concluded that TOTM is not genotoxic in vitro and in vivo. The reporied results of
carcinogeneccity was invalid.

Absorption and metabolism were studied fort'C labeled TOTM and about 75% of the dose was
excreled unchanged in the feces, 16% in the urine as retabolites and 1.9% was expired as *CO,.

EXCHMANUAL\96-4-2.D0C/May 1956
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Environment

The Mackay level II] fugacity Model was employed to estimate the environmental distribution of TOTM
in air, water, soil and sediment If released to air, TOTM will exist solely in the particulate phase in the
ambient atmosphere. If released to soil, TOTM is not expected o have mobility. If released into water,
TOTM is expected to adsorb 1o suspended solids and sediment in water.

TOTM has to be considered as weakly toxic against aquatic organisms. The subsiance is not readily
biodegradable, Measured BCF of this chemical B reported as less than 1 10 2.7 in carp for 6 weeks, which
sugpest thal bioconcentralion in aquatic Organisms is much lower than the value estimated from
logPow(=5.94). The toxicily data to aquatic plants (algae; Sefenasmum capricornuum) was >100 mg/L
for ECy, (72hr) and NOEC (72hr). The acute toxicity data in fish fnedaka Oryzias latipes) were >100
mg/L (96h, LCy and NOEC) and »75 mg/L. (144, LG, and NOEC). In Daphnia magna, acute oxicity
was >180mg/L (48hr: EC,) and chronic toxicity was 55.6mg/lL (21d, reproduction NOEC). All these
data were obtained in supersaturated solution with the aid ofsolubilizer {HOO-40). The 1est solution wasg
considered to be homogeneous substantially. Another chronic toxicity daa itDaphnie magna (NOEC
>0.082mg/L) was reported Though this value is lower than the Saturation peint, the observed
concentralion data was less reliable. Assessment facior of 100was chosen to detcrminethe lowest PNEC.
Thus, caleulated PNEC (=0.00082 mg/L) of TOTM is closely to the value of one hundredths (assessment
factor) of sataration point, From these toxicity data, it is difficult w decide the exact PNEC, but we are
sure of the practical safety of TOTM against aquatic organisms.

Exposure

TOTM is manufactured as tie plasticizer of PVC applications.

The praduction volume of TOTM in Japan is approximately 20,000 tonncs/year and alsg, there are §
manufacturers in Japan. Estimaied global production is 40,000-100,000 tonnes/year. This substmnce is
produced in closed system and mainly used asplasticizer for PVC electrical cablc and wire. And so, this
substance has been already blended to the compound agplasticizer, so it is not cxpecied that downsiream
users or consumers of electric wire industry may ¢xpose to this substance. B
QOccupational exposure may oceur through dermal contact and inbalation of mist, The process is
constructed by closed system and workers wear protective gloves and goggles during the operation, so
significant exposure is not expected.

NATURE OF FURTHER WORK RECOMMENDED

No recommendation

EXCH\MANUAL\96-4-2.DOCMay 1996
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: CAS NO: 3319-31-1 SPECILES PROTOCOL RESULTS
PHYSJCAL-CHEMICAL
2.1 Melting Point OECD TG 102 <-50°C{223 K)
2.2 Boiling Point Other (unknown} | 283 °C (a1 4 hPa)
2.3 Density Other (unknown) | 0.987-0.990 g/em® at 20 °C
2.4 Vapour Pressure OECD TG 104 <2.8x 10" Paat 100 °C
2.5 Partition OECD TG 107 5.94a125°C
Coefficient
(Log P.y)
2.6A. | Waler Solubility OECD TG 105 0.13 mg/L a1 25 °C
B. | pH None
pXa None
2.12 | Oxidatjon: Noue
Reduction
Polential
ENVIRONMENTAL
FATE AND PATHWAY
3.1.1 { Photodegradation None
3.1.2 | Stability in Water QECD TG 111 Stable at pH 4 a1 50°C
T,;,=17.5 days at pH 7 at 25°C
Ty2=11.9 days at pH 9 at 25°C
3.2 Monitoring Data None
3.3 Transpon and Calculated (Release 100% to air)
Distribution (Level 211 Air  Water Soil Scdiment
Fugacity Model) | 19.6% 4.7% 66.2% 9.5%
{Release 100% 1o water)
Air  Waler Soil Sedimemt
0.0% 32.7% 0.1% 67.2%
{Release 100% to soil)
Air  Water  Soil Sediment
0.0% 0.0% 100% " 0.0%
(local exposure} | PEC,,., = None
3.5 Biadegradation OECD TG 302C | 4.2 % after 28 days
3.7 Bicaccumulation OECD TG 305C { BCF=1-2.Z{Conc. 0.2 mg_fL]
_ECOTOXICOLOGY - .
4.1A ?;:t:e Toxicity to O;;y.z.'ias OECD TG 203 LCy (96 hr) > 100 mg/L
418 | Prolonged _ g‘:;:f; atipes | CECDTG 204 | LCso (14 day) >75 mgL
Toxicity to Fish : NOEC(14 day) > 75 mg/L
LOEC(14 day) » 75 mg/L
4,2 Acute Toxicity 1o . OECD TG 202 ECy4 (24 hr) > 180 mg/L
Aquatic Daphnia magna ECy (48 hr) > 180 mg/L
Invertebrates NOEC > 180 mg/L
(Daphnia) LOEC > 180 mg/L -
4.3 Toxicity to Selenastrum OECD TG 201 ECsa (72 hr) > 100mg/L
Aquatic Plants Capricornutum NOEC(72 hr) > 100mg/L
e.g. Algae ATCC22662
4.5.1 | Chronic Toxicity Norne




. NOEC(21d.reproduction)= 55,6 mg
4.5.2 | Chronic Toxicity | Daphnia magna OECD TG 211 LOEC{ZId,reproduc}ion)>lﬂomg;L
10 Aquatc ECs0(214, reproduction) >89.1mg/L
Invertebrates LCs, for parental Daphaie(21d)>100
(Daphnia) mg/L
NOEC=0.0082 (21d, reproduction,
parent Daphnia mortality)
4.6.1 | Toxicity 1o Soil None
Dwelling
Organisms
Toxicily to
4.6.2 Terrestrial Plants Neme
4,63 | Toxicity 10 Other None
Non- Mammalian
Terrestrial Species
(Including Birds) )
TOXICOLOGY o
5.1.1 | Acule Oral Rat OECD TG 401 LDy > 2,000 mg/kg (for both sexes®
Toxicily
1, cut ion Ot
5.1.2 ?oﬂ:ill;halm Rat ber 2,600 mg/m? (4hr)
5.1.3 | Acute Dermal Rabbit Other LD, > 2.0 mL/kg
Toxicity
5.2.1 | Skin Irritation Rabbit Other Slightly irritating -
5.2.2 | Eye Irrilation Rabbit Othez Slightly irritating
5.3 Skin Sensitisation | Guinea pig OECD TG 406 Not sensitizing
5.4 Repeated Dose Rat OECD TG 421 NOAEL = 100 mg/kg bw
Toxicity ' LOAEL = 300 mg/kg bw
33 Genelic Toxicity
In Vitro
A. | Bacterizl Test S.typhimurium, Jap‘a nese - (With melabaljc aclivation) .
E. coli Guideline and - (Without metabolic activation)
CECD TG 471
& 472 ‘
B. | Nen-Bacterijal in CHL/U cells Japanese - (With metabolic activation)
Vitro Test Guideline - (Without metabolic activation)
5.6 Genetic Taxicity Mouse QOther Nao valid data
In Vive .
5.7 Carcinogenicity Mouse Other No valid data
5.8 Toxicity to Rai 'OECD TG 421 NOAEL = 100 mg/L (male)
Reproduction Preliminary NOAEL = 1,000 mg/L (female)
toxicity NOAEL = 1,000 mg/L (Offspring)
screening test
59 Develepmenial None
Toxicily/
Teralogenicity
511 Experience with None
Humag Exposure

]

[Note] Data heyond SIDS requirements can be addad if the ilems are relevant to the assessment of
the chemical, e.p. corrosiveness/irritation,carcinogenicity.

EXCHWMANUAL\96-4-2.DOC/May 1996
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SIDS INITIAL ASSESSMENT REPORT (SIAR)
‘I'ris(2-ethythexyl) benzene-1,2 4-tricarboxylate

1. IDENTITY

IUPAC Name: Tris(2-ethylhexyl) benzene-1,2,4-tricarboxylate
CAS Number: 3319-31-1

Moalceular formula:  C,,H O, (MW=546.79)
Struclural formula:

CH,CH,
COOCH,CHCH,CH,CH,CHy
CHaCHQCHchgfl.‘.HCHgOOC’ : :COOCHQ?HCHQCHZCHQCH;;
CH,CH, CH,CH;

Synonym: TOTM
Tris(2-ethylhexyl) trimecllitate
Benzene-, 2, 4-tricarboxylic acid tris-(2-ethylhexyl) ester

Purity: >99.5%

Impurity: Di(2-ethylhexyt) phthalate DEHP) < 0.1%
Water :

Additives: None

‘Table 1. Physical and Chemical Properties

Items Prolocol Resulis

Melting Point CECD TG 102 < -50°C

Boiling Point Unknown 283°C(4 hPa}

Density Unkpown 0.987 - 0.990 g/em®(20°C)
Vapor pressure OECD TG 104 <2.8x 10° Pa(100°C)
Purtition Coefficient (LogP,} OECDTG 107 5.94 25°C)

‘Water Solubility OECD TG 105 0.13 mg/ L (25°C)

2. GENERAL INFORMATION ON EXPOSURE

The production volume of TOTM in Japan isapproximaiety 20,000 tonnes /year and also, there
are 5 manufacturers in Japan. Estimated global production is 40,000 — 160,000 tonnesfyear,
TOTM is produced in closed system andmainly used as plasticizer for PVC electrical cable and
wire especially for high temperature application TOTM is no source of potential release 10 (he
environment except for samplingand maimenance of the productionfacilities.

2.1 Environmental Fate

Based upon the biodegradalion measurement, the substance is not readily biodegradable. TOTM
achieved 4.2 percent of its theoretical BOD using an activated slndge inoculum during a 4
weeks incubation in a single screening study.
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The Mackay levellll fugacity model was empioyed 10 estimate the environmental distribution
of TOTM in air, water, soil and sediment. The calculation results are shown in Table 2.1
released to air, an estimated vapor pressure of less than 2.8 x 107 Pa a1 100°C indicates TOTM
will exist solelyin the particulate-phase in the ambient amosphere. Paniculaie-phase TOTM is
removed from the atmosphere by wet and dry deposition. If released to soit, TOTM isnot
expected to have mobility based upon the fugacity model caleulation Volatilization from soil
surfaces is not expected to be an important enviranmental fate process based on thastimated
vapor pressure of this substance. If relessed into water, TOTM is expecied 1o adsorb 10
suspended solids and sediment in water based upen thdugacity model calculation. [Dainippon
Ink and Chemicals, Inc. (2001)]

Hydrolysis may be an imponant environmental fate process based omrstimated hydrolysis half-
lives of 17.5 and 11.9 days at pH 7 and 9, respectively. Measured BCF values of less thanl to
2.7 in carp suggest that bioconcentration in aquatic organisms is low,

Table 2. Predicted disiribution of TOTM using Fugacity level Il (%)

c Release 100% 10 Release 100% to  Release 100% to
ompariment :

aiy waier soil
Alr 19.6 0.0 0.0
‘Water 4.7 32.7 0.0
Sail 56.2 0.1 100.0
Sediment 9.5 67.2 0.0

2.2 Human Exposure
2.2.1 Occupational exposurc

The substance is produced and used in closed system. So, occupationsl exposure is limited in
the case of sampling and maintenance at the production facilities. Moreover, the exposure time
is very short. The major rout of occupational exposure is inhalation and drmal.

The atmosphetic concentration was measured at two production sites in Japan. The monitoring
data are shown in Table 3. The maximum exposure level is estimated according to working
schedules as follows. From Table 3, if a single worker (Body weight; 70 kg, respiratory volume;
1.25 m*hour) is assigned W implement all daily operation without protection, the daily intake
(EHE inh) is calculated as 1.77 x 10° mg/kg/day as the worst case, On the other hand, a single
worker (surface area of exposed skin 840 cm’ for hands) daily dermal dose (EHE der) is
calculated as 2.47 myg/kg/day based on below calculation as the worst case without protection.
Workers wear protective gloves and g@gles during (he operation, sosignificant exposure is not
expected.

Tahle 3, Available workplacé monitoring data for TOTM (EHE inh)

Occupation Frequency Duration Working Max EHE inh  Reference
Times/day Hr hr/day concemiration mp/kg/day
mg/or’
Sampling s -0.017 0.085 0.210 3.19x10* TISHA,
Analysis : 0.067 0.335 0.053 31710° 1 pan
Charge to drum 1 0.833 0833 0.076 1.13x10% _ (2001}
Total 11 - 1.253 - 1.77x10° '

EHE inh: Estimated Human Exposure for inhalation

et}
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Calculation: EHE der= (Cdex * T* S *1) /W

ERE der  Estimated Human Exposure [or dermal

Cder = 990 mg/em®  {Rate in product contacled by warker)

T =00lcn (Thickness of subslance)

S =840cm? (Surface area of exposed skin) for hand

1t =0.0208day/day  (Exposure time per day ; 10min/8Hr, [1day = BHr} ussumed)
W =70Kg (body weight)

2.2.2 Consumer exposure

Usually, this substance has been alrsady blended to the compound asplasticizer, so it is not
expected that downsiream wsers or consumers of elecric wire industry may expose to this
substance.

3.HUMAN HEALTH HAZARDS

3.1 Effects on Human Health
3.1.1 Toxicokinetics and metabolism

. Absorption and metabolism were studied for TOTM(14C-labeled on the 2-carbon atom of 2-
cihylhexyl group) mixed with comoil and administered by gavage in a single dose of 100
mg/kg of body weight in 4 male SDrats. About 75% of the dose was excreied nnchanged in the -
feces, 16% in the urine as metaboliles and 1.9% was expired as *CO,. Radioactivily was
excreted in the feces as unchanged TOTM (B5% of the fecal radioactivity), mono- and di(2-
ethylhexyl)rimell ia1eMOTM and DOTM, respectively), and as unidentified polar metabolites,
Metabolites in the urine were identified as MOTM and metabolites of 2-ethylhexanoi less than
0.6% of the dose remained in the rissues. Elimination of'*CO, was biphasic with half-lives of
4,3 and 31 hrs, and excretion of radioactivity in the urinewas biphasic with hal{-lives of 3.4 hrs
and 42 brs. [Esstman Kodak Company)

3.1.2 Acute toxicily

Adute toxicity data are mainly reported for rat, mice and rabbits. We could find 12 acuie
toxicity data for animals{oral(6), inhalatien(1), TP(2) and dermal(3)} test daw, and onc(oral)
study (MHW, Japan (1996)) and two{oral and dermal) studies Nuodex Inc.(1981), Nuodex

Inc(1982c) ) were conducted by the method of OECD TG and similar method to OECD TG,
respectively. ,

The data, which we feel informalive to evaluate the acute toxicity, are tisted in Table 4.

Table 4. Summary of cffects of TOTM on animals (Acute Toxicity)

Route Animals Values Tvpe References
Oral Rat >2000 mg/kg LDy MHW, Japan (1996)
Rat >5000 mg/kgbw LD,  Nuodex Inc.(1981)
Inhalation  Rat >2600 mg/m’ LC, Nuodex Inc.{1982b)
Dermal Rabbit >2 miikg LD,  Nwodex Inc(19382c¢)
Rabbit 1970 mg/kgbw LD,  Tenneco Chemicals(1981)}
LR Rat >3200 mg/kgbw LDy,  Eastman Kodak (1983)
Mouse >3200 mg/kgbw LD,  Easunan Kodak (1983)
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1t can be concluded that acute toxicity (Oral) of TOTM is LIY, »2000 mg/kg in rai.

3.1.3 Repeated dose toxicity

Among the eight available data, four were conducted under the GLP. Three siudies were
considered o be key study. '

The first study was the oral study by CMA(1985). The subchronic toxicilty of TOTM

administered orally in (he diet logroups of 5 male and 5 femaleFischer 344 rats a1 levels of ((0),
0.2(184), 0.67(650), 2.0(1826) % (mg/kg bw/day) for 28 days was detemined There were no

statistically significant differences in body weights between control an@OTM rreated groups.

There was a significant difference between contro] and treated groups in thdoljowing: absolute
and relative liver weights (higher in both sexes at gl] levels except G or 0.2%)serum albumin

(higher in both sexes at 0.67 or 2.0%), serum cholestergl levels (higer in males at 0.67 or

2.0%). Liver biochemisuy revealed statistically significant differences between treated and
control groups as indicated by palmitoyl CoA oxidation (increased in both sexes at 209 and

males at all dose levels), and catalase activily (increased inmales at 2.0%). So, the NOAEL for

repeated dose toxicity is considered to be 184 mg/kg and the LOAELis 650 mg/kg for both
sexes.

The second study was ihe oral study by MHWJapan(1996). No test substances related changes
were noted in terms of clinical signs, body weight, food consumption, and hematology, blood
examination, urinalysis, and pathological findings. So, the NOEL for repeat dese toxicity is
considered to be 1,000 mg/kg/day for both sexes.

The third study was the OECD preliminary reproduction toxicity screening test by MHW
Japan(1998). Gavage stody in SD rats conducted at doses of 100, 300 and 1,000 mg/kg/day
{Male; 46days, Female; from 14days before mating to day 3 of lactation)of TOTM. The
decreases in spermatocyles and spermatids in males was observed for 300 and 1.000 mg/kg
groups by histopathological examination. No effects on general appearance, body weighs, food
consumption, autopsy findings, weights of the reproductive organs ofboth sexes, or
histopathlogical features of the ovary were detected. So, the NAOEL is considered to be 100
mg/kg/day for males, and 1,000 mg/kg/day for females.

There is no available information on human toxicity.
Conclusions:

The NOAEL and the LOAEL for repeated oral toxicily are considered to be 100 and 300
mg/kg/day for rats, respectively.

3.1.4 Genotoxicity / Mutagenicity

We can find five reports for Ames Tests. One MHW, Japan: 1956) is conducted under GLP and
others are not. The study of MHW is considered 1o be a key study.

TOTM has been investigated i vitro tests. This subslance did not induce gene mutation in
bacterial system (MHW, Japan: 1996), and chromoscmal aberration in mammaliancultured
cells {MHW, Japan: 1996), with and withaut an exogenous metabolic activation sysiem. Among
these studies, MHW study was identified to be a key study because it was well conduciedind
reported.
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Reverse gene mutation assay was conducted by OECD TG 471and 472, uvsing pre-incubation
method. TOTM was not mutagenic inSatmonella typhimurium TA100, TA153S, TASS, TA1537
and Escherichia coli WP2 uvrA at concentration of up to 5000 ug /plate, with or without an
cxogenous metabolic activation system (MHW, Japani1996).

Chromosomal aberration test by OECD TG 473 was conducted in cultured Chinese hamster.
lung (CHLAU) cells. Siructural chromosamal aberrations and polyploidy were net inducedup 1o

a maximum conccntration € 5.0 mg/mL on conlinuous ireatment, and with Shori-term
treazment, with and without an exogenous metabolic activatia system (MHW, lapan: 1996).

And al) other test resulis (}-'{GPRT assay, Unscheduled DNA synthesis, Dominant Lethal Assay
for example) shows that TOTM is not genetoxic

Conclusions:
This substance is considered to be notgenoloxic with and withoul an exogenous metabolic
activation system in bacterial 1est and chromosomal aberration testn vitra.

3.1.5 Carcinogenecity

One brief report states only that tests in mice, with a propensity to form pulmonary adenomas,
were negative for TOTM, wnlike those using urethane. Thecarcinogenecity tests revealed that
the chemical is negative but 1est result was invalid.

3.1.6 Reproduciion/developmental toxicity

The OECD Preliminary Reproduciion Toxicity Screening Test was performed. [MHW, Japan;
1998). This study was identified to be well conducted andreported. ’
Gavage study in SD rats conducted at doses of 100,300 and 1,000 mg/kg/day (Male; 46days,
Female; from 14days beforc mating to day 3 of lactationpf TOTM.

Histopathological examination v the testes revealed decreases inpermatacytes and spermatids
in males of the 300 and 1,000 mg/kg groups. No effects of TOTM were deteciedon general
appearance, body weight, food consumption, auvtopsy findings, and weight of reproductive
organs of both sexes, or on histopathological eiamination of the ovary. On the basis of these
findings, the NOELs of TOTM for repeat dose taxicity are considercd to be 100mpg/kg/day for
males, and 1,000 mgfkgfday for females.

Except for the effects in males observed on hlsmpalholo gical examination, no infizence of this
substance was detected: regamding reproductive ability, organ weights or histopathological -
appearance of the ovanes, delivery or matemal bchaviorof dams. No elect of TOTM were
detected on viability, general appearance,body weight or autopsy findings of offspring.On the
basis of these findings, the NOELSs for reproductive/ developmenial toxicitywere considered to
be 100mg/ke/day Jor male rats, 1,000 mg/kg day for female rats, and 1,000 mg/kg/day for
offspring.

Conclusions:

The NOELs for reproductive/developmental toxicity were considered w be 100 mg/kgiday for
male rats, 1,000 mg/kg/day for female rats,and 1,000 mg’kg/day for ofspring, respectively.

3.1.8 Other : Irrvitation and sensitization

Six and three results are reperted for skin and eye irritation test, respectively. All these test
results showed that TOTM is slightly irritaling © the skin and the eve.
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Sensitization tes1 on guinea pig using OECD/TG 406  (Tenneco Chemicals, 1981)showed “ no
sensitization”.

3.2 Initial Assessment for Human Health

Acute toxicily of TOTM is considered 1o be LI}, >2000 mg/kg in rat.

In the irritation-test for animals, TOTM is slightly irritaling © the skin and the cye.

Sensitization test on guinea pig using OECD/TG 406 showed * no sensitization”.

The NOAEL and the LOAEL for repeated oral toxicity are considered to be 100 and 300
mg/kg/day for raig respectively

The NCELs for reproductive/developmental toxicity were considered to be 100 mg/kg/day for
male rats, 1,000 mg/kg/day for female rats, and 1,000 mg/kg/day for offspring, respectively.

This substance is not genotoxic with and without an exogenous metabolic activation system in
bacterial test and chromosomal aberration testin vitro,

TOTM produces the same spectrum of morphalogical and biochemical change in the vat liver as
DEHP. TOTM, however, was much less potent in its action, with a dictary level of 2.0%,
causing less peroxisome proliferation andperoxisome-associated enzyme induction than 0.67%
DEHEP. Also, the level of peroxisome induction in rais given TOTM is less than in those
receiving a metabolically equivalent dose of 2-ethylhexanol, Furthermore, on a molar basis,
effects were lower than with DEHP. An effect of MEHP, a metabolite of DEHP, was not seen
with TOTM. [The British Industrial biological Research Associatian (1985), EPA
OTS0510637(1985), JOHN R. HODGSON, (1987} ]

In addition, recently studies have determined that rodents (rats) are susceptible tperoxisome
proliferation, After all, these results suggest that the effect of DEHP on ljver are matkedly
different berween other species (marmosets) and rodents (yats), Yoshimasa Kurata et al,
(1998)] Therefore, DEHP was downgraded from Gmup 2B to Group 3 by the JARC
Monographs Working Group. (February 2000) Group 3 is “ cannot be classified as to its
carcinogenicity io humans’. _

4. Hazards to the Environment

a1 Agquatic Effects

TOTM has 10 be considered as weakly toxic against aquatic organisms. Aquatic effects were
tested and results are summarized in Table 5. As the lowestacute and chronic loxicity data, ECy,
(>100 mg/L ,72hr) of Selenastrum capricornutim ATCC22662 and NOEC (55.6 mg/L, 21day)
of Daphnia magna were adopted, respectively,

Table 5. Summary of effects of TOTM on agualic organisms

Organism Test duration Result (mg/1) Relerence
Algae '
Selenastrum NRhr EC,, »>100 EA, Japan
capricornutum ' NOEC>100
ATCC22662
Invertebrates
Daphnia magna 24 br EC;, »>180 EA, Japan
- 48 hr EC, >180
NOEC>180
48hr . ECsyy >1 ICI1 1650
21 dav ECy, =B9.1 EA, Japan
NQEC=55.6

~1
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21day 'NOEC=0.482  CMA (1985)
Fish
Oryzias Jatipes 96 hr LCqy >100 EA, Japan
14 day LCq >75 EA, Japan
NOEC>75

As the acute toxicity data, BCx (>100 mg/L ,72hr) of Selenastrum capricornutum ATCC22662
and EC;y (180 mg/L, 48hr) of Daphnia magna were adopted, respectively. As the chronic
toxicity data of Daphnia magna and the prolonged toxIcity data of fish Qryzias latipes), NOEC
=0.082mg/L {21days) [CMA; 1985] and NOEC=75mg/L. (14days) [EA Japan] were adapted,
respectively. All those data in gupersaturated solulion, which was considered to be
homogeneocus substantially, was obtained with the aid of solubilizer (HCO-40). Though
the observed concentration data was less reliable, one chronic toxicily data (NOEC
>0.082mg/L) was reported in a lower concentration than saturation point.

Two other acute (ICI 1990) and chronic(EA. Japan} daa would be helpful for evaluation of the
toxicity for Daphnia magna. These tests were conducied in a supersaturated solution.

Asgsesement factor of 100 was chosen to determine the lowast PNEC. Thus, calculuted
PNEC (=0,00082 mg/L) of TOTM is closely to the value of one hundredths (assessment
factor) of saturation point. From these toxicity data, it is difficult 1w decide the exact
PNEC, but we are sure that TOTM is practically non-toxic against aguatic organisms.
4.2 Terrestrial effects

There is no available in.fbrmalio n.
4.3 Initial assessment for the Environment

Hydrolysis may be an important environments] fate process based orestimated hydrolysis half-
lives of 17.5 and 11.9 days a1 pB 7 and O, respectively. The substance is not readily
bicdegradable. Measured BCF values of this chemical is reported asless than 1 10 2.7 in carp
for 6 weeks, which suggest that bicconcentration in aquatic organisms is much lower
than the value eatimated from logPow(=5.94). If released into surface water water, TOTM .
is expected to adsorb io suspended solids and sediment based upon the fugacity model
calculation. The seadiment toxicily data was not available, and will need to assess when
obtained.

5. Conclusions and recommendations
5.1 Conclusions

Expesure (Physical/chemical property, production, use and distribution)

TOTM is manufactured as the plasticizer of PVC application _ _
The production volume of TOTM in Japan isapproximately 20,000 tonnes fycar and also, there
arc 5 manufacturers in Japan. Estimated global production is 40,000 - 100,000 ionnes/year.
TOTM is produced in closed system andmainly used as plasticizer for PVC electrical cable and
wirc. And so, this substance has been already biended lo the compound aglasticizer, 50 i1 is not
expecied that downstream users or consumers of eleciric wire industry may expose 1o this
substance.

Occupational exposure may occur through dermal contact and inhalation of vapor. The process
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is constructed by closed system and workers wear protective gloves and gpgles during the
operation, so significant exposure is not expected,

In case of disposal, this substance would be incinerated with following all regulations.
Therefore, it is not significant released to theenvironment

Humaan health '
Acute 10xicity of TOTM is low; LDy, >2,000 mg/kg in rats. In the irritation-test for animals, tis
substance i8 slightly irritating to the skin and the eyes Sensilization test on guinea pig showed
“no sensitization”. Oral study in rats conducted for 28 days at doses of0(0), 0.2(184), 0.67(650).
2.0(1826) % (mg/kg bw/day) of TOTM. There were no statistically significant differences in
body weights between control andTOTM (reated groups. There was a significani difference
Letween control and treated groups in thefollowing: hemaglobin concentration (lower in both
sexes, 0.67 or 2.0% TOTM), leucocyle counts {higher in males at 0,67 or 2.0%), absclute and
relative liver weights (higher in both sexes at all levels except 0 or 0.2%),serum albumin
(higher in both sexes at 0.67 o1 20%), serum cholesterol levels (higier in males at 0.67 or
2.0%), serum urea (higher in males at 2.0%), serum lipids (decreased in temales a0.2%). Liver
bicchemistry revealed statistically significant diffcrences between treated and control groupss
indicated by palmijtoy} CoA oxidation {increased in both sexes at 20% and males at all dose
levels), and catalase activity (increased in males al 2.0%). Therefore, the NOAEL and the
LOAEL for repeated oral toxicity were cansidered to be100 and 300 mg/kg/day for male rats.
The NOELs for reproductive/developmental toxicity were considered 1o be-1,000 mg{kg}dav
for fernale rats and for offspring.

TOTM is not genstoxicinutagenic in bacterial and mammalian cell testsin vitro tests. The
carcinogenecity tests revealed that the chermical is negative but test result was invalid.

Environment

The Mackay levellll fugacity model was employed to estinate the environmental distribution
of TOTM in air, water, s0il and sediment. If released to air, TOTM will exist solely in the
particulate-phase in the ambient amosphere. If released to soil, TOTM is not expected to have
moblhty If released into water, TOTM is expected to adsorb 1osuspended solids and sediment
in water,

Measured BCF of values of less than 1 to 2.7 in carp suggest that bioconcentration in aquauc
organisms is low,

As the lowest acule and chronic toxicity dara, EC,, (>100 mg/l, 72hr) of Seletiastrim
capricornutum ATCC22662 and NOEC (0.082mg/L, 2Z1day) of Daphnia magna were adopted,
respectively. Assessmentfactor of 100 was chosen to both acute and chronic toxicily data to.
determine PNEC Thus, PNEC of TOTM is 0.00082mg/L.

5.2 Recommendations
The chemical is currently of low priority for further work.
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DRAFT ENV/IM/EXCH(99)13

MELTING POINT
TEST SUBSTANCE
e Idenlily: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
* © Remarks: Source: Takye Kasei Kogyo Co., Lid. Lot No, AX01
Purity: 98.5%
METHOD
«  Method/guideline: OECD TG 102
. GLP: Yes
. Yenr: 1998
. Remarks: Not stated.
RESULTS
+  Melting point vajue: <-50°C (223 K)
+  Decomposition: _ Not stated,
. Sublimation: Not stated.
. Remarks: Not stated.
CONCLUSIONS

Melting paint is <-50°C (223 K).

DATA QUALITY

. Reliabilities: Key study ‘

*  Remarks: Well condlucted study, carried out by Chemicals Evaluation and
, Research Institute (Kurume, Japan).

REFERENCES

Ministry of International Trade and Industry (1598)
OTHER
*  Last changed:

s Order number for sorting
*  Remarks:




DRAFT ENV/IM/EXCH {5913

BOILING POINT (a)

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyl)benzene-1,2.4-tricarboxylate
. Remarks: Source: Unavailable.
METHOD

. Method: Not specified.

. GLP: _ Not stated,

. Year: Not stated.

s Rcemarks: Not stated.
RESULTS

. Boiling point value: 283°C

. Pressure: 4

. Pressuye wnit: hPa

. Decompesition: Not stated,

» Remarks: Not slated.
CONCLUSIONS

Béiling point j$283°C at 4 hPa.

DATA QUALITY

\d Reliabilitics: Key study
d Remarks: Not stated,
REFERENCES

Midwest Research Institute; Thomas W, Lapp, Charles EMumma Joseph Chaszar: A Survey
of Plasticizers: Epoxies, Lincar Polyesters andTrimellitates Chemical Technology and Economics
in Enviropmental Perspective, Task IV, Environmenial Protection Agency ( Nov. 1981)

OTHER

. Last changed:
- Order number for sorting
. Remarks:




DRAFT ENV/IM/EXCH(99)13

BOILING POINT (b)

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source; Unavailable.
METHOD

. Method: Not specified.

’ GLP: ' Not siated.

] Year: Not slated.

+ Remarks: Not slated.
RESULTS

. Boiling point valae: 414°C (687K)

. Pressure: 1,013

. Pressure unit: LPa

v Decomposition: Not stated.

. Remarks: Not stated.
CONCLUSIONS

Boiling point i5414°C at 1,013hPa.

DATA QUALITY
. Reliabilities: Key study
. Remarks: The Sigma-Aldrich Library of Regulatory and Safety Data,

REFERENCES
Ministry of International Trade and Industry (1998)
OTHER

. Last changed:
. Order number for sorting
. Remarks:




DENSITY

DRAFT ENV/IM/EXCH(99)13

TEST SUBSTANCE

. Identity:
. Remarks:

METHOD

. Mi:thod:
. GLP:

. Year:;

. Remarks:
RESULTS

’ Density:
. Temperature
. Remarks:

CONCLUSIONS

Tris(2-ethylhexybenzene-1,2,4-tricarboxylate
Source: Unavailable,

Not speceified.
Not stated.
Not stated.
Nat stated.

0.987 —0.990¢ g/em’
20°C
Not stated.

Density is 0,987-0.990 giem® at 20°C.

DATA QUALITY

s Reliabilities:
. Remarks:

REFERENCES

Key study
Not stated.

Midwest Research Instituic; Thomas W. Lapp, Charles EMumma Joseph Chaszar: A Survey
of Plasticizers: Epoxies, Linear Polyesters andTrimellitales Chemical Technology and Economics
in EnvitronmentalPerspective, Task IV, Environmental Protection Agency ( Nov. 1981)

OTHER

e Last changed:

. Order number for sorting

. Remarks:




DRAFT ENV/IM/EXCH(99)13

VAPOR PRESSURE ()

TEST SUBSTANCE

. Idcntity: | Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Tokyo Kasei Kogyo Co., Lid. Lot No. AX01
Purity: 98.5%

METHOD

g Mcthod/guideline: OECD TG 104

. GLP: Yes

. Year: 1908

* Remarks: Not staied.

RESULTS

*  VapourPressurevalue: «<28x10*Pa

. Temperature: 100°C

. Decomposition: Not stated.

. Remarks: Not stated.

CONCLUSIONS

Vapour pressure is < 2.8 x 107 Pa at 100°C.

DATA QUALITY

. Reliabilities: Key study

*  Remarks: Well conducted study, carried out by Chemicals Evaluation and
' Research Institute (Kurume, Japan).

REFERENCES

Ministry of Interationat Trade and Industry (1998)

OTHER

. Last changed:
. Order nomber for sorting
*  Remarks:




DRAFI ENVIM/ENCH{963

VAI'OR PRESSURE (b}

TEST SUBSTANCE

d Iduntity: Tris{Z-cihylbexyijberzens 12,4 wikarboxylale
’ Remarcks: Soures: Uravailuble,
 METHOD
v Method/gaideline: Not sialed
. GLP: Not stated
. Year: Not stawed
| * Remarks: Net stated.
| RESULTS
’ Vapour Pressurevalue: 02767 hPa
\ Temperature: _ 250 - 260 °C
. Decomposition: Not stated.
* Remsrks: Noti stated.
CONCLUSIONS

Vapour pressure is 0.27- 6.7 hPa at 250 - 260 *C.

| DATAQUALITY
l Reliabilities: : Key study
{* Remarks: Mot grated,

Midwest Research Instituse; Thomas W, Lapp, Charles EMummaJascph:Chaim;'..%.”Survcy'
of Plasticizers: Epoxiss, Linear Polyesters andTrimellitates Chemical Technology and Economics
in Environmental Pesspective, Task IV, Environmental Proection Agency { Nov, 1981)

. Last chanped:

| *  Qrder numher for sorting
- Remarks:

[re—



DRAFT ENVAIMENCH (59)11

PARTITION COFFFICIENT

CTEST SUBSTANCE

ot Identily: Tris(Z-cthylhexylybenzenc 1,2,4-ricarboxviate
Le Remarks: Sowrce: Tokyo Kasei Kogyo Co, Ltd. Lot No. AXG1
; Puarity: 93.5%
METHOD
[+ Method/guideline: OECD TG 107 (Shake Flask Method, 1995)
. GLP: Yes
*  Yeaar: 1998
» Remarks: Not staied.
RESULTS
*»  LogP,: | 594
. Temperature: 25°C =1°C
- Remarks: Test condition: Test was condueted in dupncaw undsy the following
three conditions, Test chemical was analyzedy HPLC,
Test condition Conditon-1 Condition-2  Conditiva-3
1-Octanel saturated with water 10 mL D ml 0wl
Water saturated with L-actanol UWowml, 130 mL Aol
Tost chemica) in 3-octanal satursted with water (522 mg) .
10 ml, 10 ml. 10wl
Tust results . Log Pow
_ A b Mean
Conditfon-1 A 559 599
Condition-2 593 3. ) 53
Cobdition-3 - 5.02 3.03
COMCLUSIONS log P, s 5.94,
DATA QUALITY
. Reliabilities: Key study
. Remarks: Well conducted study, carrisd oul by Chemicals Evalvation and
Research Instinte (Kurume, Japan).
REFERENCES
¢ Ministry of Imernational Trade and Indusury (1995)
OTHER
. Last chunged:
i Order number for sorting
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L Remarks:




DRAFT ENV/JM/EXCH(99)13

WATER SOLUBILITY

TEST SUBSTANCE
. Tdentity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
’ Remarks: Source: Tokyo Kasei Kogyn Ca., T4d. Lot No, AX0L
Puriiy: 98.5%
METHOD
. Method: OFCD TG 105 (flask method).
. GLFP: Yes
1 Year: 1998,
. Remarks: - - Notsiated,
RESULTS
. Yalue: 0.13 mg/L w125 °C=1°C
a Description of sobubility:  Of very low solubility
. pH value: No dissociation group.
. pKa value: There i3 no pertinent functiom] group.
. Remarks: Not stated,
i CONCLUSIONS

This chemical is verylow solubility in water,

DATA QUALITY

+  Relishilitiess Key study

* Remarks: Well conducted study, carried out by Chemicals Evaluation and
Rereareh Jostitute (Kurume, Japan).

REFERENCES

Ministry of international Trade and Industry (1998)

OTHER
’ Last changed:
. Order number [or soriiny

+ Remarks:

10
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STABILITY IN WATER

TEST SUBSTANCE
* Tdentity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Tokyo Kasei Kopyo Co., Lid. Lot No. AX01
Purity: 98.5%
METHOD
» Method/gnideline: OECD TG 111
. Type: Hydrolysis as a function of pH
’ GLP: Yes
. Year: 1958
. Remarks: No hydrolysis of test chemical was observed at pH 4 at 50°31°C for 5
days. Hydrolysis rates at pH 7 were deteymined at 60, 70 and 80 °C, and
al pH 9 a1 5(), 60, and 70°C . They were extrapolated to 25 *C using
Arrhenius relationship. Half life at 25 °C was calculated from the rate
constant,
RESULTS
* . Nomtinal: ' ca. 0.2 mg/L
. Measured valuc: Not stated.
. Degradation: No hydrolysis occurred in 5 days, a1 S0 °CpH 4. AtpH7 and pH 9,
test chamicak were hydrolysed at all iemperatures studied.
. Half-life @ ) Rate Constant ('} Half-life(day) ‘
' pH? 1.65 % 10° 17.5
pHS 2.44 2 10° 119
. Breakdown preduocts: Noi stated.,
. Remarks: Not stated.
CONCLUSIONS

This chemical is stable in aqucous water at pH 4 under the condition siudied, but it ishydrolysed at
pH 7 and pH Y a1 25 *C with half-life 0o 17.5 and 11.9 days.

DATA QUALITY

. Reliabilities: , Keystudy - .

. Remarks: : Well conducted study, carried out by Chemicals Evaluation an
Research Institute (Kurume, Japan).

REFERENCES

Ministy of Imernational Trade and Indusiry (1998)
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OTHER

Vv Last changed:
*»  Order number [ar sarling
! . Remarks:

|
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DRAFI ENVAM/EXCH(99)13

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

O

TEST SUBSTANCE

[ » Identity: ' Tris{Z-cthylhexylibeneene- 1,2 4-tricarboxylate
e Remarks: ) Searce: Not applicable,
METHOQD
. Test: Calculation
. Method: Fugacity level 111
. Year: 2001
. Remarks The parameters used are shown in Appendix.
RESULTS
I+ Media:

|+ Estimated Distribution under three cmissiomcenarios:

Compartment Releasci00 % loair  Release 100 % to water  Release 100 % o sofl

Ale 19.6% £.0% e %
Waler 47 % nIw L%
Soil 66.2 % 01% 1000 %
‘Mimmt 95 % 51.2% 0o %
1+ Remarks
imNCLﬂSIGNS

I this chemical is released inta water the majority of this chemical is expected 1o stay insediment
but if it is released intoair or soll, this chemical is expected 1o stay in soil

DATA QUALITY
*  Reliabilities: Key stody.
. Remarks: Not stated,

| REFERENCES

| Bainippmn )k and Chemicals, Incorparated {2007, unpublished report.
| OTHER

. Last changed;

| *  Ovder pumber for sorting
L Remarks:
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DRAFT ENV/IM/EXCHON13

BIONEGRATIATION

TEST SUBSTANCE '
. Identicy: Tris{2-eihvlhexyhbenzene-1,2 4-1ricarboxylawe

. Remarks: Source: Unavailable

METHOR

*  Method: OECD TG 302C "Inherent Biodegradability: Modified MITITest(IT)"

* Test Type: Aerobic

+ GLP: No

*  Yecar: 1977

= Coniact time: 28 days

«  lneculums:

* Remarks:

The supernatant {S00ml) of activated sewage sludge obtained fromen
sampling sites und 5 Hers of supematant removed from 8 previouﬂy
established culture are transferred to a culture vessel. The pH of the
cattare mixture was adjusted ta 7.021.0 and consiantly acrated . Thirty
minuies afier stopping acration, discard about 143 of the whole vofume
of the supcrnatant, and add an cqual voluime of 0.1% synthctic sewage
and ke acralion re-started. Repeat this procedure once a day.
During the aeration, appearance of supermatant and (he formation of
activated sewage was observed. The gludge was found 1o form a clear
supemalant on seviling and formed cloudyflocs when on seration,
Operating temperature, pH and a dissolved oxygen concentration, were
recorded, The protozoa of sludge were observed under an optical
Microscope.

*Incubation apparatvs: Respiromerry(Closed bottle) Ohkura Flectric Co.

*C02 ahsorbent: Soda lime No.1 (Wako pure chemicals Ine.)

© “Stirrer : Magnelic stirrer

RESULTS
+  Degradation:

*  Resulls:
»  Kinetic:

»  Breakdown predueis;

*Temperature : 25-1°C

*Concentration of test chernical: 30mg/L, 100mg/L
*Reference substance: Aniline

4.2% afier 28days
The percentage degradation in term of oxygen consumption was
calculated as follows:
%5 degradation = (BOD-B)/ 10D x 100
BON: Biological Oxygen Demand of the test material
B : Oxygen consumption in basal culture edium w which
inoculum isadded (control)
. TOD: Theoretical oxygen demand 1o completely oxidize the lest
Maicrial
Not staled.

14




DRAFT ENVAM/EXCH(99)13

»  Remarks: Al the end of incubation, measurs the residual dissolved organicarbon
and test materisl concentration. The reference substaince, anilineptiuined
more than 40% and 60% degradation after 7 and 14days confirming the
suitability of the inoculum and culture conditions,

CONCLUSIONS

This chemical islow biodegradable.

DATA QUALITY

<« Reliahilities: | Key study

=  TRemarks: Well conducted study, carried owt byChemical Inspection and Testing
Institute.

REFERENCES

Biodegradation and Bioaccumnulation Dzta of Existing Chemicals Based on the CSCL Iapau{ldgz)

Misistry of International Trade and Indusiry

OTHER

+ Last changed:
+  Order number for sorting
* Remarks:
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DRAFT ENV,JM/EXCH(9%)13

BIOACCUMULATION

TEST SUBSTANCE

- 1deniity: Tris(2-ethylhexylibenzene- 1,2 4-tricarboxylate

. Remarks: Source: Unavailable

METHOD

*  Method: QECD TG 305C

+  Species: Cyprinus Carpio (Oblained from Nakajima hatchery in Kumamate,

Japan)

= GLP: No

*  Year: 1978

* Exposure Period: 42 days

*  Remarks:

Test fish: Acclimated for ca. 8 weaeksbefare testing at 25+2°C. Fish with ca.10cm
[nn length and ea 30g in weight were selecied at 1andom. Lipid content
wag 2-6%.
Test condilion Corcentrations: 0.2 and 2 tnp/L, solubilizer contrulled
Type of test: {low-through (200-80UmL min), 100L glass tunk.
Dissolved oxygen concentration: 5-8mg/l
Temperature: 25 22°C
Water chemisiry was tested in the control and two concentrations every
2 times in a week. ,
Tesl was conducied in duplicate every 2 wocks for twoconcentrations
{The control was done before and after testing.)
RESULTS

=  Results:

= Kinetic:

» Breakdown products:

CONCLUBIONS

BCF=1.2.7 {ooncentration: 0.2mg/L)
BCF=0,1-0.23(comceniration: 2mg/L)
BCF=C1/C2

C1: Concentration of (his chemical in Fish
C2: Concentration of this chemical in water
No stated.

This chemical islow bioaccumulation

DATA QUALITY

¢  Reliabilities: Key study

+  Remarks: Well conducted study, carried out byChemical Inspeciion and
Testing Institute

16
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REFERENCES

Biodegradation and Riosccurnulation Data of Existing Chemicals Based on the CSC1, Japan(1992)

Ministry of International Trade and Industry

OTHER

*  Lasi chanped:
*  Order number for sorting
*  Remarks;
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DRAFT ENVIM/EXCH(99)13

ACUTE TOXICITY TO FISH

TEST SUBSTANCE

’ Identity:
. Remarks:

METHOD

. Method:
+  Type:

. GLP:

* Year:

* Species/Strain/Sapplier:
. Analytical monitoring
. Expnsare period (it):

* Siatistical methods:

. Remarks:
Tesit fish:

Test conditivng

‘I'ris(Z-eihylhexylyoenzene-1,2,4-tricarboxylate
Souree: Tokyo Kasei Kogyo Co., Lid. Lot No, AX01
Purity: »85.0%

QECD TG 203
Semj-static
Yes

1598,

Oryzias latipes(Medaka): Obuined from commercial domestic

hatcheries. '

Yes. Test solutions were measured byl IPLIC before and after 24 hours
exposure period. Test solaions were replaced every 24 hours 1o new ones.
9§

Wot applicable because of nomartality.

- Acclimated for more than 12 days kefore testing; any groops showing no

moriality for 7 days before 1est started. Fish with 22.1 mm (18.3-23.9

mm) ip length were selecied al mndum Average body weight of fiskvas

0.1462g (n=10).

Details of 1est; Scmi-static (water changedevery 24 hours)

Iilution water source: Fap water after dechlorinated by passing ttwough
activated carbon.

Dilution water chemistry: Hardness: 25 mg/T. 15 Cal00;; pH: 8.7

Slock and fegt solution and how they are prepared: Pipene of pour the
sppropriate amaunt of the solution (0.3 wt% of test chemicalwith
solubilizer hydrogenated caster oil HOD-40 3000mg/T) into the tesi
waters.

Concentrations dosing 1ate, fluw-through rate, in whal mediom:
Concentrations of 0, 100 mg/.and dispersant conirel weretested.
Vehicle/solvent and concentrations: Hydrogenated caster oil HCO-40,

100mg/L.

Stability of the test chemijcal sojutions: Slable, measured concentration
was 101-103%.

Exposute vessel type: 10 fish per group in 3L glass beaker without
acration under room light
Number of teplicales, fish per replicate: One replicatewas done

Water chemistry in test (O ;, pH) in the control and all concentration
where cifects were observed: Dissolved oxypen readings and pH values
were taken daily during 96 h exposure period, '

Dissolved oxyzen concentration: 5.0-9.2 mp/L..

19




DRAFT ENVIM/EXCH(95)13

pH values: 6.7-6.8.
Tesl temperature range: Water temperature at 23.5-24.1°C,
Method cf calculating mean measured concentrations; Geometric mean,

RESULTS

’ Nominalconcentrations: 0, 100 {mg/L)
. Measurcd concentrations = <1, 103 {Ohr), <l, 102 {24hr)
. Unit : mg/L.
. Elemcnt value LCx. at 96 hours >100.0 mg/L based vn nominal concentrations.
. Statisticab results as appropriate:No) applied.
. Remarks field (or Results:
Biological observations Not described.
Tablc showing cumulative monality:

Percent mortalily of Oryzias lalipes expoted to Lhe test chemical

Nominal eoncentration (mg’L) Comulative nurnber of dead fish (% mortality)
Jdhoar 4Bhour  72heur %6 hour
Contral o) oy o 1{10)
Dispersant Control Oy 00}y o) ()]
100 ooy 1{10) 1(10) 1{10)

Lowcst 1cst substance concentration causing 100% martality:
Not obtained uader the test conditions studied.

Mortality of contmls: 1 fish was dead at %6h.

Ahnormal responses: Al 24 Ir, onc fish showed abnormalbreathing behaviour at 100mg/L.
Reference substances: Copper{llsulfatc pentahydrate. LGy, al 96h was D43 mg/L.
Any observations, such as precipitation that might cause a dilference between mugsurednd norminal
values: 1t became elouded in 10{Impg 1. concentration, butnot precipitation.

CONCLUSIONS

LCSQ (96h) > 100mg/L for fish,

DATA QUALITY

. Reliabitities: Klimisch Code: 1=reliable without restriciions.

. Remarks (ield for Data Reliability:

. Experimental design and analylicai procedure were well dccumcnlcd
Carried wul by Toray Rescarch Center {Japan),

REFERENCES

Environment Agency of Japan (1998).
OTHER

» Lasichanged:
| *  Order number forsorling:
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L' Remarks field for GeneralRemarks:

L
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DRAFT ENVAMEXCH($9)13

PROLONGED TOXICITY TO FISH

TEST SUBSTANCE

=

A Identity:
- Remarks:
 METHOD
Method:
cow Type:

™ GLP:

 * Year:

. Species/Sirnin/Sapplice:
. Analvtical monitoring:

* ' Exposure peried:
. Statistical methods

Tris{Z-etylhexyl)benzene-1,2, 4-1ricaboxylate
Searrce: Tokyo Kasel Kegvo Co., Lid, Lot No, AXO]
Purity: >93.0%

OECD TG 204

Flow-through.
Yes.

1998,

Oryzing latipes (Medaka): Ol:lamed from commercial domestic lmtcl;enes.
Yes. Test solutions were measurcd byHPLC before and after 7, 19days
exphsure perivd.

14 day.

Binomial method {(TOXDAT MULTEMETHOD PROGRAM, USE?A}
Dunnzt method was used for LG, and for fish hody weight difference,
respectively.

. Remarks field for Test Conditivns:

Test fish:

Test conditions

Agclimated for more than 12 days before testing; any groups showingl9%
mortality for 7 days before 1est started. Fish with 2.0 mm (18.5-21.6 mm)
in length were selected at yandom, Average body weight of fish was 0484g
(0.1182-0.2014g}(n=10). Fish were starved for 24 houss before the iest
started,

Dretails of test: F!ew'mm\:gh

Dilution water source: Tap water after dechlorinated by passing um)ugh
activated carbon.

Diletion water chemistry: Hardness: 15.3mg/L as CaCQ;y; pH: 7.0

Siock and test solution and how they are prepared: ‘The working solwion
{4.8wi% of test chemical with solibitizer HCO-40 controlled was prepared
with the dilution water.  The test solution was supplicd continuousty by

mixing the working solution and 1he difution watcr with the help. of 2
mechanically cperated quantitative waier—pump

Cencentrations dosing rate, flow-through rate, in what medium: Nominal
concentrations of 0, 18.8, 37.5 and 75.0 mg/L and Dispersant cnntmi
wege {ested,

Vehiclesolvem and concemrationsHydrogenated caster oil HCO-40,

Max. 75.0 mg/L
Siakility of the west chemical soluwtions: I became clouded § in hmh
conceatration, but ot precipitation.

Exposure vessel type: 10 fish per group in 3L glass beaker without aeration
under rooem fight
Number of replicates, fish per replicate: One replicate was don,

Water chemistry in test (O, pHJ in the contra! and one concenlration wherg
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effects were observed: Dissolved oxygen readings and pH values were |
taken every 3 days during the exposure period.
Dissolved oxygen concentration: 6.6-7.7 mg/L.
pH values: §.9~7.2.
Tes! temperature range: Water temperalure al 23.5~24.1°C (2422°C).
Method of caleulating mean measured Geometric mean.

RESULTS

. Nominal concentrations :0, 18.8, 37.5,75.0 (mg) and dispersant control

. Measured concentralions
Measured concentration of the test chemical during a 14-day exposure of orange killifish
(Oryzias latipes) under flow-through test conditions

Nominal concentration (mg/L) Mensured concentration (mg/L) (pereent of nominal)
Oduy T duy 14 day Mean
Control <10 <10 <10 -
Dispersant Conltrol < 1.0 <10 <10 -
138 12.7(94.1)  15.B(84.0) 15.5(824) 16.3(86.9)
375 35.7(95.2y 332(385) 30.0(80.0) 333879
150 TE941)  EBROELT) T12(045) 702(93.6)
. Unit : mg/l. -
d Element value:

LCy, (7 days) > 75.0mg/1. (nominal concentration)
LCy (34 days) > 75.0mg/L (nominal concentration)
NOEC (14 days) > 75.0 mg/L (nominal concentration)
. Stalistical results, as appropriate:
The mean body weight of fish exposed tcall concentrationof the test chemical was not
A significamly different from controls during the test period4ifa=0.05, Dunnet).
. Remarks field for Results:
Biological observations: Not described,

Cumulative mortality:
Percent moriality of Orygias latipes expuse 1o the test chemical under Now-through test
Condilions
Nominal eone. {mgfL} Cumulutive number of dead fish  {% mortality) {days)
¢ 1 2 3 4 5 1 7 | 9 10 11- 12 13 14
Control 00y O O 00) O0) OO WO 0@ o) OOy OOy O0) 110 Y10y 1(1T
Disp. Cont. 00 &0 0@ O O} OC) WD) OO o) OO Oy OO OO OO OO
188 00 & 0 O OP) OO o) OOy O} O O) Q) OO OO oL
33 o) XM 00 00 O OO) o) OO G0 O OO) O KM OO D)
7540 0O 0@ O0) OC) OO O 00) A O OO 00) &N oM 0O) Op)
Fish weight:
Nemizal cone. (mg/L) Fish weight (g
Nal Nol No.3 Nod Noi NpbE No7 Nof No® Nall o Ave.
Contral 0,1879 02826 0.1273 0.2239 0.1139 @¢.1434 04708 0.178% 01558 -a 04727
Disp. Cont. 02205 0.1827 01192 01884 0.1438 01823 01563 02120 01635 01580 0.1727
188 0.1731 0.1513 0.1593 0.1472 0.2150 0.1548 0.1547 Q.1306 0.2104 0.1020 0.1598
375 0.1264 01495 01872 0.1237 02055 0.1396 0,180 0.2101 0.1577 01303 0161
75.0 - 01746 0.1848 01804 0.1625 0.1494 0.1633 02103 0.1454 Q.16 ,1818 01713

- a: No measurement wes made because the Orange Killifish was dead.

Lowest test substance concentration causing 100% mortality>75.0 mg/mL (tominal).
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Mortality of controls:10 % mortalily observed durlng the test period (12 throuph 14 days).
Food intake: Fish was fed with TewraMin® fish food (2% of fish body wcghl}
Abnormal responses: No abnormal response showed through 14 days,

Refercnce substances (if used)~ resulis: Copper (11} sulfate pentahydrate. LCy, at 96k was
0.30 mg/L.

Any observations, such as precipitation that might cause a differcnce bctwccn mcasured
and nominal values: 1t became clouded high conceniration, butnot precipitation.

CONCLUSIONS

LCy, (7 days) > 75.0mg/L (nominal concentration)
LCq (14 days) > 75.0mg/L (nominal concentration)
NOEC (14 days) > 75.0 mg/L {nominal concentration)

DATA QUALITY

. Reliabilities: Klimisch Code: 1=reliable without restrictions.
. Remarks field for Data Reliability:

Experimental design and analytical procedure were well documented.
Carried out by Toray Research Center (Japan).

REFERENCES
Environment Agency of Japan (1598).
OTHER

» Last changed:
*  Order number forsorting:
e Remart. 08 far GeneralRemarks:
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (¢.g., Daphnia)

TEST SUBSTANCE
. Identity:

. Remarks:
METHOD

" Mecthad:

. Type:

. GLP:

. Year:

. Species/Strain/Supplier:
i Analytical monitoring

. Exposure period (h):
. Statistical methods:

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
Source: Tokye Kasei Kogyo Co., Lid. Lot No. AX01
Purity: >95.0%

OECD TG 202

Static

Yes

1598

Daphnia magna

Yes. Test solutions were measured by HPLC before and after 48 hours
exposure period.

48

Not applicable.

Remarks field for Test Conditions: :

Test organisms:

Test conditions

Tast temperature range:

Test design:

Source, supplier, any pre-treatment, breeding method: Supplied by NIES
{Japan).
Age at study initiation: Juveniles within 24h old.
Control group: Yes.
Stock solutions preparation and stability: No solvent used. Test chemical
was diluted to 1800mg/L(with solubilizer BCO-40 1000mg/L controlled)
with diluting water (Elendt M4) before use.
19.9-20.2 °C (average temperature 20°C).
Exposurc vessel type: 100mL test solution in a 100 mL glass beaker; 4
beakers per treatment . '
Dilution water source: Elendt M4(OECD guideline No.211 Annex 2)
Dilution water chemistry: Hardness: 22Bmg/L as CaCO,
Lighting: roomlight 16h:&h light-darkness cycle
Water chemistry in test: DO= §.0-8.6mg/L; pH=7.3-7.8,
Feeding: none
Number of replicates=20
Concentrations: 0, 17.1, 30.9, 55.6, 100 and 180 mg/L, because 48h-EiCy,
for parent Daphnia (Acute immobilization test) was»>1000mg/L. Dispersant
control was also tested. :

Method of calculating mean measured concentrationsGeomelric mean.

Exposure period:
Analytical monitoring:

48 h
By HPLC analysis. 95.1-99.6% of the nominal concentration at
preparation; 90.2-97.7% after 48hr.
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (¢.g., Daphnia)

TEST SUBSTANCE

. Identily:
» Remarks:

METHOD

. Method:.
. Type:

. GLP:

. Year:

. SpeciesIStrainISupplicr:'

. Analytical monitoring

. Exposure period (h):
. Statistical methods:

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
Source: Tokyo Kasei Kogyo Co., Ltd. Lot No, AX01

Purity: >95.0%

OECD TG 202
Static
Y¢s

1598
Daphnia magna

Yes. Test solutions were measured by HPLC before and zfter 48 hours

exposure period.
48
Not applicable,

Remarks field for Test Condilions:

Test organisms:

Test conditions

Test temperature range:

Test design:

Source, supplier, any pre-treatment, breeding method: Supplied by NIES
(Jepan).

Age at study initiation: Juveniles within 241 old.
Control group: Yes.

Stock sclutions preparation and stability: No solvent used. Tcst chemical
was diluted to 1800mg/L(with solubilizer HCO-40 1(}0()mg/L controlled)
with diluting water (Elendt M4) before use.

15.9-20.2 *C (average temperature 20°C).

Exposurc vesscl type: 100mL test solution in a 100 mL. glass beaker; 4

beakers per treatrnent

Dilution water source: Elendt M4{OECD guideline No.211 Annex 2)
Dilution water chemistry: Hardness: 22Bmg/L as CaCO,

Lighting: roomlight 16h:8h light-darkness cycle

Water chemistry in test: DO= §.0-.8.6mg/L; pH=7.3-7.8,

Feeding: none

- Number of replicates=20

Concentrations: 0, 17.1, 30.9, 55.6, 100 and 180 mg/L, because 48h-EiC,,
for parent Daphnia (Acute immobilization test) was>1000mg/L. Dispersant
control was also tested.

Method of calculating mean measured concentrationsGeomelric mean.

Exposure period:
Anal¥tical monitoring:

48h
By HPLC analysis. 95.1-99.6% of the nommal concentration at
preparation; 90.1-97.7% afier 48hr.
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RESULTS
* Nominalconcentrations:  17.1, 20.9, 55.6,100.0, 180.0 (mg/L}{Solubilizer controlled)
. Measurcd concentrations :

Measure Concentratjons of test chemicals during a 48hr,
Nominal Concentration

Measured concentration{mg/L)

Percent of nominal

{ mg/L) Ohr 48hr Mean Ghr 48hr
Control <10 <1.0 - - -
Disp.Cont. <10 <10 - - -
17.1 163 154 15.8 95.3 90.1
30.9 2%.4 285 28.9 95.1 92.2
55.6 530 52.1 525 95:3 93.7
100.0 98.4 96.3 97.3 98.4 95.3
180.0 179.2 175.8 177.5 95.6 97.7
. Unit: mg/L.
. Element value EC,; at 24 hours >180,0 mg/L
EC,, at 48 houts >180.0 mg/L

NOEC > 180.0 mg/L.
LOEC > 180.0 mg/L
¢ Statistical results as appropriate:Not applied.
* Remarks field for Results:

Biological abservations Not described.
Tahlc showing mortality or immaobility

Mortality or immobillty of Dapiniz magne to the test chemical .
Cumniative number of dead or immuobilizes Daphniz
{(Percent Mortallty or Immobility)

Nominal concentiration (mg/L)

2dhour 48 hour

Control 0(0) 0(0)

Diven raant Control 0(0) 1(5)
17.1 0(0) 1(3)

30,9 0y . o)

55.6 0 0O

1008 0(0) 0(0)

180.0 0(0) 0@}

Lowest 1est substance concentration causing 100% morlality:

Not obtained under the test conditions studied.

No moriality observed during test period.

No abnormal responses observed during test period
Potassium dichromate ECg, at 48h was 0.87 mg/L..

Mortatity of controls:
Abnormal responses:
Reference substances:

Any cbservations, such as precipitation that might cause a difference between measuredind nominal

values: 1t became clouded in high concentration, buwmot precipitation.

CONCLUSIONS

EC,, (48h) > 180mg/L and NOEC (48h) > 130mg/l. for Daphnia magna.
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DATA QUALITY

’ Reliabilities: Klimisch Code: 1=reliable withoul restrictions,

v Remarks ficld for Data Reliability:
Experimemal design and analytical procedure were welf documented.
Carried out by Toray Research Center (Japan).

RETERENCES
Environment Agency of Japan (1598).

OTHER

= Last changed:
«  Order number forsoriing:
* Remarks field for GencralRemarks:

25




DRAFT ENV/AIM/EXCH(99)13

TOXICITY TO AQUATIC PLANTS (E.G., ALGAE)

TEST SUBSTANCE
. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Tokyo Kasei Kogyo Co., Ltd. Lot Na. AX01
Purity: »95.0%
METHOD
. Mcthoed/guidelinefollowed : OECD TG 201
. Test type : Static.
. GLP: Yes
. Year: 1998
. Species/sirain # and sourcesSelenasirum capricornutum ATCC22662 (purchased from ATCC)-
] Elemenl basis: Arca under the growth curve,
. Exposure perjod: T2h.
. Analytical mopiloring: . Yes, measured by HPLC at start and end of the test {72hr).
’ Statistical methods: Bartlett iest for homogeneity in variances and One-wayAnova (EcoTox-

Statistics Ver.1,0 beta-edition R1.4) were vsed for ECy, LC 2nd NOEC .
- determination (p=0.05).

Remarks {ield for Test Conditions:

Test organisms Laboratory culture: OECD medium

Method of cultivation: Shaking at 100rpm

Controls: QECD mediuom. EC g, of potassivm dichromate was 0.41 mg/L.

Test Conditions Test temperature range: 23+2 °C '

GrowthAest medium: OECD mediom.

Shaking: 100 rpm

Dilution water source: OECD medium,

Exposure vessel type: 100 mL CECD medium in a 300mL Erlenmeyer
flask with a silicon cap which allows ventilation.

Water chemistry in test (pH) in at least one replicate of each concentration
(at start and end of the test): pH=7.3-7.4 at start and 8.3-8.8 at end of the
test (72 h).

Stock solutions preparation: No stock solution was prepared. Test
chemical was diluted 10100mg/L {(solubilizer, HCO-40 100mg/L)with

- OECD medinm and sterilised with filter before use.

Light levels and quality during exposure: 4,756-4,822 lux, continuous
illumination.

Test desigh Number of replicaies: Triplicate
Concentrations: 0, 100 mg/L and dispersant control were tested.
Initial cell number in celis/ml.: 1x10*
Method of calculating mean measured concentrationsGeometric mean.
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RESULTS

*  Nominalconcentrations:

0, 100 (mg/L} and dispersant control.

’ Mecasured concentrations :

' At start of the test {0 hr), <1.0, 80.6, <1.0{mg/L)

At end of the test (72 hr), <1.0, 68,7, <1.0 (mg/L)

. Unit : mg/L

*  Results: (calcvlated based on nominal concentrations)

(1) Growth inhibition (comparison of area under growth curve}

ECs (0-72 h) > 100 mg/L
NOEC (0-72 h)> 100 mg/L

(2) Growth inhibition (comparison of growth rates)
ECs, (24-48) > 100 mp/L
ECyo (24-72) > 100 mp/L
NOEC (24-72) > 100 mg/L

. Was control response satisfactory:

Yes: Mean cell density increased to 270x10° cells/mL (270-fold increase) after
72 hr for control. Mean cell density increased to 275x10° cells/mL (275-
fold increase) after 72 hrfor Dispersant control

. Statistical results as appropriate: ’

Significant difference in the growth curve was not observed between values at

100 mg/L. and in cach control.

Remarks ficld for Results:

- Biological observations
: Cell density nt each flask at each measuring point:
Notninal Concenlration {mpfL) Cell Density (x104 cells/mL)
. Ohr 24 hr .48 hr T2hr
Control 1.0:0.00 6.520.50 50.52 3.48 270542350
Dspersant Control 1.0:0.00 9.3+1.66 57.5+£939 275221722
100 1.0+0.00 16.1+7.82 65.1+12.82 2833> 7098

(Each value represents the mean of three sample counts.)

Growth curves: Logarithmic growth until end of the test (72 h).

Percent biomass/growth ratc inhibition per concentration: Not described.

Observations: Test group(100mg/L) showed normal and similargrowth to that of control (283 fold
increase after 72 hr). : ‘

CONCLUS]ONS
{1)Growth inhibition(comparison of arca under growth curve} ECy (0-72h) > 100 mg/L.
NOEC (0-72 h} > 100 mg/L.
(2)Growth inhibition{comparison of growth rates) ECy (24-48) > 100 mg/L.

EC, (24-72) > 100 mg/L.
NOEC (24-72) > 100 mg/L.
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DATA QUALITY

. Reliabilitics: Klimisch Code: ]=reliable without restrictions.
. Remarks ficld lor Data Reliability:

Experimental design and analytical procedure were well documented.
Carried out by Toray Research Center (Japan).

REFERENCES
Environmeni Agency of Japan (1998).
OTHER

* Last changed:
+  Order number forsorting :
»  Remarks fiel for GeneralRemarks:
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (e, DAPHNIA) (I)

TEST SUBSTANCE
. Identity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Nuoplaz 6965
METHOD
. Method: ASTM and USEPA
. Test type: Flow-through condition
. GLP: Yes
’ Year: 1984
. Analytical procedures: Yes. Measured by GLC, on 0,4,7,14,21day)
. Species/Strain:  Daphnia magna
e Test details: Dynamic flow-through
. Slatistical methods: ANOVA, 2WANOVA, arcsin transformation and Fisher's protected

Least Significant Difference (LSD)

Remarks ficld for Test Conditions :
Test organisms: Source; in house culture
Age at study initiation: Juveniles within 24h old,
Control group: Yes (contrc! and solvent control)
Test conditions Dilution Solvent for Concentrated stock standards : Acetone (1.049mg/ml.)
A proportional diluter sysiem was used for the intermittent introduction of test
material and dilution water into the test chambers,
Test temperaturz range: 18-22 “C (average temperature 20°C).
Well water was delivered 1o the chambers as a minimum rate of 2.0mL/min.
Exposure vessel type: $00mL test sojution in a 1000 mL glass beaker; 4
beakers per treatment
Dilution water chemistry: Hardness and other charactctistlcs arc reported.
Dilution water pH in test; pH=8.3-8.4.
Lighting: 37-74 footcandles, 16h:8h light-darkness cycle
Feeding: Algae (Selenastrum capricornutumy) three times a day
Supplemented with a trout chow suspension at lcast twice a week
Element {unit) basis: Mean cumulative numbers of juveniles produced per adult {reproduction)
Growth ({length) of parental Daphnia
Long-term survival

Test design: Number of replicates=4; individuals per replicale=10;
- Method of calculating mean measured concentrations Geometric mean.
Exposure period: 21d

Analytical monitoring: By GLC analysis. 33-101% of the nominal concentration atPreparation

RESULTS

. Nominal concentrations: 0, 0.0074, 0.012, 0.027, 0.048, 0.100 mg/L

’ Measured concentrations:
Measured concentration of Lest chemical during 21-day exposure
Nominal concentration Measured conceniration (day, mg/L)
{mg/l}) 0 4 7 14 21 mean
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Control ND ND ND ND ND ND
Solvent Cont. ND ND ND ND ND ND
0.0074 0.00328 0.00366  0.00558 000246  0.00482  0.0040
0.012 0.00748 000626  0.00842 000478 000747  D.0069
1.027 0.0172 0.0150 0.0204 0.0110 0.0157 0.0159
0.048 0.0305 0.0252 0.0371 0.0176 0.0348 0.029
{100 0.0824 .0.0766 0.0870 0.0630 0.1012 0.082
Cumulative Number of Dead ParentaDaphnia.
Nominal eone.  Days
(mg/L) 0 3 5 7 10 12 14 17 19 21
Control 0 0 0 0 0 0 0 1 1 2
Solveat Cont. O 0 0 o 0 1 1 2 3 4
1.0074 o 6 0 0 0 1 1 1 1 1
D012 0 0 0 0 0 0 0 0 c 0
0.027 ¢ 0 0 0 0 0 0 0 )] 0
0.0438 o 0 0 0 1 1 1 1 1 1
0.100 0 0 0 0 0 0 0 H 0 G
Mean Growth data of Pavental Daphnia  (21-d)
Nominal cone. (mg/L) Replicate A Replicate B Replicate C Replicale D
Control 58.6 (n=9) 584 (n=9) 58.8 (n=10) 58.5 (n=10)
Solvent Conl. 59.1 (n=7) 590 (=10) 550 (n=%9) 593 (u=10)
0.0074 $9.5 (n=10) 585 (n=10)  60.1 (=9 595 (u=10)
0.012 59.1 (n=10) 59.4(n=10) 59.5 (p=100) 59.8 (n=10)
0.027 59.8 (n=10) 584 (n=10)  5§9.9 (p=10) 60.3 (n=10)
0.048 '59.6 (0=10) 59.6 (n-10) 59.7 (=9 58.6 (n=10)
0.100 58.7 (0=10) 60.0 (n=10) 588 (n=10) 59.0 (v=10}
Mcan numbers ofinstar produced during 21-4,
Nomiua]l conc.  Days
(mg/L) ] 3 5 7 10 12 14 17 19 21
Control - - . - 109 196 317 86 179 170
Solvent Cont. - : - 16 164 178 240 75 156
0.0074 o ] 3 141 202 302 261 75 274
0.012 - - 35 122 206 373 221 9 265
0.027 - - - 83 150 189 317 218 138 313
0.048 - - . - 113 203 242 120 233 - 214
0.100 - - - 53 133 186 223 180 93 269

Statistical resultsas appropriate:
Calculated LCy, Value for Parental Daphnia; LC x(21day) >0.082(mg/L}
Calculated ECy, value for Inhibition of Repreduction: EC;,(21day) > 0.082(mg/L}

Remarks field forResults
Biclogical observations

Cumulative numbers of dead parental Daphnia: Control: 2 (morality: 5%).

Solv, Cont.: 4 (mortality: 10%)
0.0074 mg/L: 1 (monality: 2.5%)
0.012 mg/l: © (mortality: 0%)
0.027mg/L : 0 (mortality: 0%)

0048 mgA.: 1 (mortatity: 2.5%)
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0.100mg/ L: O (morality: 0%)

Time of the first production of juveniles:Control : 7-10d
Solvent control: 5-7d
0.0074 mg/L 574
0.012 mg/L: 5-7d
0.027 mg/L. . 5-7d
0.048 mg/L: 7-10d
0.100 mg/ L: 5-7d
Mean cumulative numbers of juveniles produced per adult alive for 21days:
Control : 112.7
Solvent control; 168.5
0.0074mg/L - 119.6
0.012 mp/L: 139.3
0.027 mg. : 1333
0.048 mg/L: 116.0
0.100 mg/L. 112.9

Was control response satisfactory: Yes.

CONCLUSIONS

*‘NOEC (21-d, reproduction}:  0.082 mg/L,
'LOEC (21-d, reproduction):  »0.082 mg/L,
‘ECs0(21-d, reproduction):  >0.082 mg/L;
-LCso for parental Daphnia (21-d) : >0.082 mg/L

DATA QUALITY

. Reliabilities:

. Remarks lield for Datla Relability:
Experimental design and analytical procedure were well documented.
Carried out by Analytical Biochemistry Laboratories, Inc.,

REFERENCES
CMA Doc. LD, 40-8565036 (1985).
OTHER

+ Last changed:
* Order numher forsorting :
« _Remarks ficld [or GencralRemarks:
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CHRONIC TOXICITY TO AQUATIC INVERTEBRATES (¢.g., DAPHNIA)Y (2)

TEST SUBSTANCE
. Identity:

. Remarks:
METHOD

. Method:;

. Test type:

. GLP:

. Year:

. Analytical procedures:

* Specics/Strain:
. Tesl details:
’ Statistical methods:

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

Source: Tokyo Kasel Kogyo Co., Ltd. Lot No. AX01
Purity: >95.0%

OECD TG 211 (revised edition of No.202).

Semi-static.

Yes

1998

Yes. Mcasured by HPLC 2-3 times a week (before and afterthe
replacement of the 1est water)

Daphnia magna

Semi-static (water renewal: 3 times a week), open-system.,
Eco-Statics (Version 1.0 beta-edition R1.4)

Remarks field for Test Conditions:

Test organisms:

Test conditions

Element (unit) basis:
Test design:

Source, supplier, any pre-treatment, breeding method: Supplied by NIES
{Japan).

Age at study initiation: Juveniles within 24h old.

Control group: Yes.
Stock solutions preparation and stability: No solvent used. Test chemical
was diluled 0 1.0wL.% (with solubilizer HCO-40 1.0wt.% controlled)
with diluting water (Elendt M4) before use. Solubilizer conceniration was
controlled 100mg/L with working solution (HCO-40 1.0wt.%),

Test temperature range: 19. 9-20.8 °C (average temperature 20°C).

Exposure vessel type: 80mL 1est solution in a 100 mL glass beaker; 10
beakers per treatment

Dilution water source: Elendt M4(OECD guideline No.211 Annex 2)

Dilution water chemistry: Hardness: 251mg/L as CaCO,

Lighting: <1,200 Ix, 16h:8h light-darkness cycle

Water chemislry in test: DO=7. 0-9.2mg/1; pH=7.4-7.5.

Feeding: Chiorella regularis, 0.1-0.2 mgC/day/individual

Mean curnulative numbers of juveniles produced per adult (reproduction)

Number of replicates=10; individuals per replicate=10;
Concentrations: 0, 55.6, and 100 mg/L, because 48h-EiG, for parent
Daphnia (Acutc immobilization test) was>130mg/1.. DlSpersant control
was also tested.

Method of calculating mean measured concentrations:xGeomelric mean.

Exposure period:
Analytical monitoring:

Ad
By HPLC analysis. 99.7-101.3% of the nominal concentralion at -

preparation; 94.7-99.3% just before the renewal of the test waier (aficr 2
days exposure).
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RESULTS

Nominal concentrations: 0, 55.6, 100 mg/L

Measnred concentrations: Time-weighted measured concentrations of test chemical during a 21-day
exposure were 54.8 and 98.7 mp/L. ’

Measurcd concenlration of test chemlcal during 21-day exposure

Nominal concentration Mcasurcd concentration (day, mg/L)
(mg/L) Olncw) 2 (old) 7T{new) 9(old) 1l6(new)  19(o)d)
Contrnl <10 <10 <10 <10 <10 < 1.0
Disp.Cont, <10 <1.0 <1.0 <10 <1.0 <10
55.6 56.3 544 554 53.9 563 52.6
160 100.4 993 1000 98.5 99.8 95.2
new: freshly prepared test solutions.
old: test solution afier 2 days exposure.
. Unit : mg/l

*NOEC (21-4, reproduction) : 53.6 mg/1.,

‘LOEC (21-d, reproduction) : >100 mg/L,

- BCs0 (21-d, reproduction) : 89.1 mg/L;

- LCs fot parental Daphnia (21-d) : >100 mg/L; calculated based onnominal

concenitations.
Cumulative Number of Dead Parenta] Daphnia.

Nominal conc. Days .

(mg/L) 1 23 486 78 9 1011 12 13 14 15 16 17 18 19 20 21
Control co0oo0co00Co00OGO 0O O O O OC O 0 O 0 0 0 0
Disp.Cont. 00000G6000CO0OCODO0CDO0C 0 0 0 0 0 ¢ ¢ 0 0 0
356 coo000COO0ODOTOOOTOC O O 0 0O 0 0 0 O
100 0000C0O0OO0OO0GCO0 OC O 0 0 0 C C¢ t 2 2 2 2

Mean cumulative numbers of juveniles produced per adult during 21-d.
Nominal cone.  Days ‘

{mg/L) 123 4567892 1011 12 13 14 15 16 17 18 19 20 21
Control 0.0 0.000000.000001.822 7.1 7.7 82 196 20.4 23.2 43.3 48.0 61,6 B3.0 88.0 88.7
Disp.Cont. 0.00.00.0000000000630.3 82 82 87 292 31,9 33.055.861.564.872.073.8 73.8
556 00000000000000021.0 20 2.7 51 93 13.6 26.634.443,951.4 66.2 74.3 799
100

0.0 0.00.000000000000.016 26 36 78 53 11.015.117.520.3 303 33.0 330

Cumulative Number of Juveniles produced per Adult Alive for 21-d.
Nominal Concentration(mg/L)

Vessel No. Cant. Disp.Cont. 55.6 100.0
1 74 4 68 a7
2 57 71 70 25
3 126 R &5 -
4 127 78 96 -
5 Q0 73 &9 36
§ 84 70 116 29
7 71 76 78 35
3 M B4 93 28
9 78 15 87 34

10 88 45 37 40

Mean (S.D)  887(22.524) 73.8(12072) 79.9(21.533) 33.0(5.127)
Inhibition tate(%) 0.832 0.501 0.372

24




DRAFT ENV/IM/EXCH(99)13

Siguificant differeuce®] 4
-twere pot calculated because tbe parental Daphuia was dead during a 21-days tesiing period,
1*:Indicales a significant differcuce by Dunnoel multipie comparison procedure, Two-sides test.
**.Indicales a significant difference (alpba=0.01) from the control.

. Statjstical resuitsas appropriate:
Calculated LCs, Value for Parental Daphnia:  LCx(21day) >100(mg/L)
Calcujated ECy, value for Inhibition of Reproduction:  ECg(21day) = 89.1(mg/L)

(Statjstical method: Logit)

Remarks field forResujes:
Bialogical obhservations
Cumulative numbers of dead parentalDaphnia: Control: O (mortality: 0%),
Disp.Cont.: O(morality: 0%)
55.6 mg/L: O¢mortality: 0%)
160 mg/L.: 2 {mottality: 20%)
Time of the first production of juveniles: 8-13d for control
8-12d for dispersant control
8-13d for 55.6 mg/L.
10-14d for 100 mg/L
Mean cumulative numbers of juveniles produced per adylt alive for 21days:
Control: 88.7, Dispersant control: 73.8
55.6 mg/L: 79.9, 100 mg/L: 33.0
Was control response satlsfactory: Yes. Mean cumulative numbers ofjuveniles produced per
adult was 88.7 and 73.8 > 60.

CONCLUSIONS

-NOEC (21-d, reproduction) : 55.6 mg/L,

*LOEC (21-d, reproduction} : >100 mg/L,

+ECs(21-d, reproduction) : 89.1 mg/L,

+LCs for parental Daphsia (21-d) : >100 mg/L; calculated based onnominal
concentrations.

DATA QUALITY

*  Reliabilities: Klimisch Code: 1=reliable without restrictions.
. Remurks field for Data Reliability:
Experimental design and analytical procedure were well documented.
Carried oum by Toray Research Center (Japan).

REFERENCES
Environment Agency of Japan (1598).
OTHER

» Lastichanged:
+  Qrder number lorsorting :
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o

Remarks field for GeneralRemarks:
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TEST SUBSTANCE

. Identity:
. Remarks:

METHOD

. Method:

. Test type:

. GLP:

. Year:

. Species:

. Strain:

. Route of admipistratjon:
. Sex:

v Vehicle

Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

Source: Daihachi Kagaku Kogyo Co., Ltd. I.ol. No. N-60601

Purity: >99.0% :

Kept at room temperature in a dark place until use. Stability of mixiure of
dose was confirrmed for 7 days under 4C.

OECD TG 401
Single Dose Oral Toxicity Test
Yes
1996
Rat
Cij: CID(SD)
Oral (by single-dosegavage)

Doses/concentralion levels: O(vehicle) ind 2,000 mg/kg

Male & Female
Com oil

+  Post exposurc observalion period:Two weeks.

. Statistical methods:

Not applicable becausc of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:
Study Design:
RESULTS
. LD s0°

Age at study initiation: 6 weeks old for both sexes.
Weight at study initiation: 149-163 g for male,

126-140 g for female
No. of animals per sex per dose: § per sex per dosc group

Vehicle: Com oil. 40.0wfv% for 2000 mg/kg.
Satellite groups and reasons they were added: Nooe
Clinical abservations performed and frequency:
Each rat was weighed immediately prior to treaitment,’ and 14 days after
post-treaiment observation period. The rats were observedeach hour to
6hr, after that, 2 times for one day during this time for sipns of 1oxicity.

Male :> 2,000 mg/kg
Female : > 2,000 mg/kg

REMARKS FIELD FOR RESULTS.

e oS e e SOt
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Body weight: The test substance did not cause any changes in body weight.
No detailed bedy weight data available.

Foodjwater consumption: No detailed data avaitable,

Clinical signs : Loosening erring of the stool attributable to 1he treatment with corn oil was
observed for 3 hours from the administration for both sexes in the groups

given (} and 2000 mg/kg. However. no deaths occurred of either mate or
female animals.

Haematology: Not done

Biochem: Not done.

Ophthalimologic findings: Not examined.

Mortality and time to death: No deaths were recorded in trealed and control group.

Gross pathology incidence and severify: No macroscopic abnormalities that could be attributes to
treatment with the test substance were seen on pathological examination.

Organ weight changes: Not done.
Histopathology (incidence and severity): Not done.
CONCLUSIONS
L.D,, was established at > 2,000 mg/kg for both sexes.
DATA QUALITY

. Reliabilities: Klimisch Code: 1=reliable withoul restrictions.
. Remarks fGeld for Data Reliability:

Well conducted study, carried out by the Biosafety Research Center, Food, Drugs and Pcsuudes
(An-pyo Center), Japan

REFERENCES

Toxicity Testing Reporis of Environmental Chemicals,vol.4(1996)

Ministry of Health & Welfare, Japan

GENERAL REMARKS
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ACUTE INHALATION TOXICITY

TEST SUBSTANCE

. Identity: Tris(2-ethylhexyljbenzene-1,2, 4-tricarboxylate

. Remarks: Source: Nouplaz 6959, Batch No. 39049
Purity: 98.95%

METHOD

. Method; Not specified

. GLP: Yes

. Year: 1982

. Species: Rat

. Strain: Crj: CD(SD)

. Doses/concentration levels: 2,600 mg/m’

. Sex: Male & Female

. Post exposure observation period:Two weeks.

. Statistica]l methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITTIONS

Test Subjects Age at study initiation: Not stated.
Weight at study initiation: 210-275 g for buth sexes.
No. of animals per sex per dose: 5 per scx per dose group

Study Design: Inha!anon Chamber: A 0.5m® stainless steel inhalation chamber was used.
{ Youg and Bertke, Cincinnati, Ohlo)

The test compound atmosphere was generated directly into the chamber by
means of Jei Nebulizer Mechanism. Chamberconcentrationswere
monitored by a filler paper/gravimetric techniqueapproximately every 30
min during the exposure period.

The HEPA filiered chamber air-flow was maintained between 10 10 20 air
changes per hour during the exposure period with the chamber under
slightly negative pressure.

The temperaturc in the chamber was maintained at 63-75 degree F with
relative humidity of 30-50%

Satellite groups and reasons they were added: None

Clinical observations performed and frequency:

Afler the exposure, all animals were observed daily for 14 days for clinical
signs of toxicity. Body weights were recorded prior to exposure and weekly
thereafier. All animals were subjected 10 necropsy at termination of the
study.

RESULTS

+ LDy Male _: > 2,600 mg/m’
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Female: > 2,600 mg/m*

REMARKS FIELD FOR RESULTS.

Body weight: The test substance did not cause any changes in hody weight,
Mean body welphl(g) of rals exposed lo this chemical
Males Initial weight 265.1(8.40)
First week 297.3(14.02)

Serond week 329.%(1527)
Females  Initial weight 213.9(2.66)

First week 223.2(3.96)
Second week 238.1(4.82 ) Mean(S.D.)

Foodjwater consumption: No detailed data available.

Clinical signs : All animals (male and female) had matted, drenched coats for the first 2
days, otherwise no visible signs.

Haematology: Not done

Biochem: Not done.

Ophihaimologic findings: Not examined.
Mortality and time to death: No deaths were recorded.
Organ weight changes: Not done.

General necropsy observations: All males and 3/5 {females exhibited reddening patches on lungs.
CONCLUSIONS
LD, was 2,600 mg/m® for both sexes.

DATA QUALITY

*  Reliabilities: * Klimisch Code: 1=reliable without restrictions.
. Remarks ficld for Data Reliability:
Well conducted study, ¢arried out by Midwest Research Institute,

REFERENCES

Nuodex Inc. Acute inhalation toxicity test in SpragueDawley rats using compoundNouplaz 6959

Environmental Protection Agency (1983)
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ACUTE DERMAL TOXICITY

TEST SUBSTANCE

. Identlity: Tris(2-ethylhexyljbenzene-1,2.4-tricarboxylate

’ Remarks: Source: Nouplaz 6959, Batch No. 39049
Purity: 98.95%

METHOD

. Method: Procedure set forth in the Federal Insecticide, Fungicide, andRodenticide

Act (FIFRA)

. GLP: Yes

s Year: 1981

. Species: Rabbits

. Straia: New Zealand albino white rabbits

. Doses/concentration levels: 2.0 mL/kg

. Sex: Male & Female

. Post exposure observation period:Two weeks.

. Statistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects: Age at study initiation: Not stated.
Weight at study initiation: 2.3-3.2 kg for both sexes.
No. of animats per sex per dose: 3 per sex per dose group and 2 per sex
for control,

Study Design: Procedure: 24 howrs prior to treatment the hair on the back of each rabbit
was clipped so as 10 expose approximately 10% of the body surface area.

Before dosing, epidermal abrasions were made longitudinally over the
exposure area. The abrasions were sufficienly deep 10 penelrate the
stratum cornéum but not so deep as 10 cause bleeding.

A dosage was applied to the exposure area. A 2 x 2-inch gauze pad was
placed on the exposure area to preveni seepage of the compound from the
area. Each animal was then wrapped with a rubber dam. After 24 hour of
exposure, the rubber dam and ganze pad were removed, and the exposure
area was wiped 10 remove any remaining test material.

Sarellite groups and reasons thsy were added; None

Clinical observations performed and frequency.

After the exposure, all animals were observed daily for 14 days for clinical
signs of 10xicity, A gross necropsy was performed on all animals a( the end
of the 14 day observation period.

RESULTS

. LD, Male :>2.0mL/kg
Female : > 2.0 mL/kg
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REMARKS FIELD FOR RESULTS.

Body weight: The test substance did not cause any changes in body weight.
Individual Animal Boy Weights
Sex Body weight (kg)
Control day 1 day 7 day 14
male 3z 4 KK 3
3.2 4 KX
fensnle 2. 3.0 kN §
29 a1 33
2.0 ml/kg  male 23 23 2.5
. 24 ' 24 2.8
2.3 22 24
female 23 25 27
2.4 2.6 2.7
24 23 26
Foodiwater consumption: No detailed data available.
Clinical signx : No toxic sign.
Hasmatology; Not done
Biochem: Not done.

Ophthalmologic findings: Not examined.
Maoanrtality and time to death: No deaths were recorded.
Organ weight changes: Not done. '

Gross Pathology: Nothing noted.
CONCLUSIONS'
LD, was 2.0 mL/kg for both sexes.
DATA QUALITY
. Reliabilities: . Klimisch Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
‘Well conducted study, carried out by Midwest Research Institute.

REFERENCES

Nuodex Inc. Acutc detmal toxicity test of Tenneco Chemicals Inc. compoundNonplaz 6959 in

rabbit.

Envi roﬁmcntal' Protection Agency (1581)

GENERAL REMARKS
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SKIN IRRITATION
TEST SUBSTANCE
: Identity: Tris(2-cthylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Nouplaz TOTM(Tenneco Chemicals, Inc.)
Purity: 98.95%
METHOD
. Method: The test method was similar 0 Section 1500.41.Federal Hazardous
Substances Act Regulations - 16 CFR
d GLP: Yes
. Year: 1981
. Species: Rabbils
. Strain: New Zealand albino white rabbits
- Doscs/concentration Jevels: 0.5 mL
. Sex:
| Post exposure observation period: 24, 72 hours
. Statistical methods: Not applicable because of no faiality.

REMARKS FIELD FOR TEST CONDITIONS
Husbandry Conditions Temperature - 70 = 2 degree F
Relative Humidity - 45%z2 5%
‘Light - 12 hour light/dark cycle
Diet - Wayne 15% Rabhit Ration and tap water are provided ad
libitum. Based on our current knowledge no contaminants are
known to be in this diet or water that might be expected to
- interfere with the objectives of the study.
Caging - Stainless sieel with elevated wire resh flooring 1 rabbit/cage
Bedding - Techbord
Shepherd Products Company
Kalamazoo, Michigan 45005
Test method: A 0.5 mL portion of material was applied to an abraded and an intact akin
site on the same rabbit. Gauze patches were then placed over the treated
areas and an impervious material was wrapped snugly around the trunks of
the animals to hold the paiches in place.

The wrapping was removed at the end of the twenty-four (seventy two)
hour period and the treated area were examined. TheDraize method of
scoring was employed.

Evaluation: Draize Scale For Scoring Reactions
’ Erythema and Eschar Formation:
No erythema
Very slight erythema(barely perceptible)
Well defined erythem
Moderate to severe erythema
Severe erythema (beet redness) to slighteschar formation
( injuries in depth)

+ U-‘NMOE
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Edema Formaltiomn Value
No edema 0
Very slight edemabarely perceptible) 1
Slight edemaledges of arca well defined by definite raising) 2
Moderate edema (raised approximately 1millimeten) 3
Severe edema (raised more than ) millimater and extending
bevond the area of exposure) 4

RESULTS
. Primary Irritation Score : 4.16/4 =1.04

REMARKS FIELD FOR RESULTS.

Reading Rabbit Number
_Erythema and Fschar Formation___ (Hours) 1 2 3 4 5 &

Intact skin - 24 2 1 2 1 2 1 1.50

Intact skin 72 ¢ b 1 Q 0 0 0.17

Abraded skin 24 2 1 2 1 2 1 1.50

Abraded skin 72 ¢ L 1 1 a 0 033

Suhbtotal 3.50
Ederoa Formation ) .

Intact skin 24 | L) 0 1] 1 (] 033

Intact skin 72 o 4 0 0 0 0 0.00

Abraded skin 24 1 D D 0 1 0 0.33

Abraded skin 72 [} i} 0 0 0 0 - 0.00

Subtoial 8.64
Total 416
CONCLXJISIONS
Slightly irritating

This report concluded that TOTM was not a primary skin irritant in rabbit,
It i8 not possible to assign a classification.

DATA QUALITY
- Reliabilities: Klimisch Code: 1= reliable without restrictions.

. Remarks ficld for Data Reliability:
Well conducted study, carried out byBiosearch Inc.

REFERENCES

Nuocdex In¢. Primary Skin Irritation - Rabbits. OTS 2065758. Doc ID 878214470,1981

GENERAL REMARKS
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EYE IRRITATION

TEST SUBSTANCE

. ldentity: Tris(2-ethylhexyl)benzene-1,2,4-iricarboxylate

. Remarks: - Source: Nouplaz TOTM(Tenneco Chemicals, Inc.)

: Purity: 98.95%
METHOD
. Methed: The lest melhod was similar o Section 1500.42.Federal Hazardous Substances Acl
Regulations - 16 CFR.

. GLP; Yes

. Year: 1981

. Species: Rabbits

. Sirain: New Zealand albino white rabbits

. Numbers of animals 6

. Doses/concenlration levels: 0.1 mL

. Sex:

. Post exposure observation period:1,2,3,4,7 days

. Statistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS

Husbandry Conditions Temperature - 70+ 2 degrec F
Relative Humidity - 45%+ 5%
Light - 12 hour light/dark cycle
Dijet - Wayne 15% Rabbit Ration and tap water are provided ad
libitum, Based on our current knowledge no contaminants are
known 10 be in this dict or water that might be expected to
interfere with the objectives of the study.
Caging - Stainless steel with elevated wire mesh flouring 1 rabbit/cupe
Bedding - Techbord
Shepherd Products Company
Kalamazoo, Michigan 49005
Test method: 0.1 mL of the experimental materjal was instilied into the right eyes of the
test animals while the other eyes remained untreated 1o severe as contyols.
The treated eyes were examined at one, two, three, four and seven days
Following instillation of the test materials into the eyes.
Evaluation: Interpretation of the results was made in dccordance with theDraize Scale
of Scoring Ocular Lesions.
Scale of Seoring Ocular Lesions

(1) CORNEA Value range
~ A. Opacity - Degree of Density(arca most dense (aken forreading) 0-4
B. Area of Cornza Involved o 1-4

Scorcequals AXBx§ (Total Maximum = 80)
() IRIS
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A. Values 0-2
Score equals Ax 5 (Tolal Maximum = 10)
(3) CONJUNCTIVAE
A. Redness (refers lopalpebral and bulbar conjunctivae
excluding cornea and iris) 0-3
B. Chemosis 0-4
C. Discharge g-3
Score equals (A+B+C) x 2 (Total Maximum =20)
RESULTS
. Average Ocular IrritationScore : 2.3(1 day), 1.7(2day), 0{3,4,7day)
REMARKS FIELD FOR RESULTS.
Reading
_Rabbit numher Tisspe, Rday 2day 3day dday IFday
1 (1) Comea tota) b 0 0 L 0
2} Iris 1otal 0 0 0 9 )
(3} Conjunctivae total 2 2 0 0 0
Taial Ocular Irritation Score 2 2 L) 0 0
2 {1} Corvea total 0 9 L] ¥ 1]
{2} Irfs total [\ 0 0 0 0
: {3} Conjunctivae total 9 2 ) 0 0
Total Ocular Irtitatdon Score 4 2 L )] L
3 (1) Cornea total D D] 0 ] 0
(2) Iris total 0 0 0 0 0
(3) Conjunctivae total 2 2 0 0 0
Tatal Ocular Irritation Score 2 4 0 0 0
4 . (1) Cornea toial 1) 0 D '] ¢
@) Iris total 0 0 0 0 0
(3} Conjunctivae tota) 2 2 L] ] 0
Total Ocular Irvitation Score 2 2 1] 0 0
5 (1) Cornen total o 0 0 0 0
(2) Iris total 0 o ] 14 0
(3} Conjunctivae total 2 2 0 ] 0
Total Ocular Trritation Score 2 pd a D d
3 (1) Carnea iotal ] 0 0 0 ]
(2) Iris total 0 0 0 0 ]
(3) Conjunctivae total 2 0 g 0 0
Total Ocular Irritation Score 2 0 0 )] L
Average Ocular Irritation Score 2.3 1.7 0.0 ©.0 0.0
CONCLUSIONS
Slightly irritating

This report concluded that TOTM was not a primary skin irritant in rabbit.
1t is not possible 1o assign a classification.

DATA QUALITY

v Reliabilities: Klimisch Code: 1=reliable without restrictions.
. Remarks ficld (or Data Reliability:
Well conducted study, carricd out by Biosearch Inc
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REFERENCES

Nuodex Inc. Primary Eye [rritation - Rabbits. OTS 2065758. Doc ID 878214471,1982

GENERAL REMARKS
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SENSITIZATION

TEST SUBSTANCE

’ Identily: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

¢ Remarks: Source: Nouplaz TOTM(Tenneco Chemicals, Inc.)
Purity: 98.95%

METROD

. Method: Buehler teat

. GLP: . ~ Yes

’ Year: 1981

. Species; Guinea pig

. Strain: Albino puinea pig

. Numbers of animals 10

. Doses/concentration levels: 0.5 mL

. Sex: male

. Post exposure obscrvation period:10 application

’ Statistical methods: Not applicable because of no fatality.

REMARKS FIELD FOR TEST CONDITIONS
Husbandry Conditions Temperature —70 * 2 degree F
Relative Homidity— 45% + 5%
Light ~ 12 hour light/dark cycle
Diet —~ Charless River Guinea Pig Furmula and tap water are provided ad
Libitum. Based on ovor current knowledge no contaminanis were
Known 1o be in this diet or water that might be expected 10
Interfere with the objectives of the study.

Caging - Stainless steel with clevated wire mesh flooring 5 puinea pigs/cage

Bedding — Deotized Animal CageBoard(DACB)

' Shepherd Products Company

, Kalamazoo, Michigan 45005
Test method: A 0.5 mL portjon of material was applied to the intact akin test site on

the guinea pigs. A gauze patch was placed over the treated area and an
impervious material was wrapped snugly around the trunks of the animals
10 hold the patches in place. After a 24 hour contact period the patch was
removed and the animals were allowed to rest for one day. Following this
rest period another application was applied to the same skin site using a
fresh sample. Afier the tenth application the animals were rested for a two
week period. At the termination of the rest period a challenge application
was put on skin sites differing from the original test sites. The challenge
application remained on for 24 hours.

The siles were examined for reaction using the Draize method of scoring

to grade reaclions. ’
Evaluation: Draize Scale For Scoring Reactions
Erythema and Eschar Formation: Value
. No erythema 0
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Very slight erythema(barely perceptible) 1

Well defined erythem 2
Moderate 10 severe erythema 3
Severe erythema (beet redness) to slighteschar formation(injuries in depih) 4

Edema Formation Valpe

No edema 0
Very slight edemabarely perceptible) 1
Slight edema(edges of area well delined by definite raising) 2
Moderale edema (raised approximately 1millimetes 3

Severe edema (raised more than 1miliimater and extending

beyond the area of exposure) 4
RESULTS
. No sensitization
REMARKS FIELD FOR RESULTS.
Reading After Application number Challenge
—(uinga pig No. 1_2 3 4 8 6 7 8 9 10 _ 2déhours d8honrs
1 Erylhema 6 0 & 0 0 0 0 0 90 o L] B
Edema ¢ 0 0 0 0 0 © ¢ O O . 0 0
2 Erythema 0 0 ® 9 o o © O D O 0 0
Edema ¢ 0 0 & 0 0 © 0 0 @ 4 0
k| Erythema ¢ 0 & 0 0 0 0O O 0 O L 0
Edema ¢ 0 0 ¢ O O 0 O O B o 0
4 Erythema o o0 p 0 0 0 @9 ¢ 0 o 0 (1]
Edema ¢ 0 0o 8 @ 0 0 0 0 9 0 0
5 Erylhema 6 0 0 ¢ 0 0 & O 0 0 0 0
Edema ¢ 0 0 H &8 ¢ 0 0 O O 0 ¢
6 FErylhema 0 0 0 0 ¢ o O 0 O 0 o
Edema ¢ 0 0 0 @ o o o0 o O ] 0
7 Erythema ¢ ¢ 0 0 ¢ & 0 0 90 O 0 1]
Edema 0O ¢ ¢ 0 O o0 o0 & & 0 0 L
8 Erythema > ¢ 0 0 o 06 0 0 ¢ o ) 0
Edema o 0 ¢ ¢ 0 0 ¢ o6 0 O 0 0
L Erythema D ¢ & 0 o 0 © ¢ 0 O 6 0
Edema o 4 0 0 O & 0 D O O ] 0
10 Erythema 6 0 0 0 0 0 0 0 0 ¢ 0 0
Edema ¢ 0. 0 O & ¢ 0 O O O L] ]
CONCLUSIONS
No senstization
DATA QUALITY
*  Reliabilities: Klimiseh Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
Well conducted study, carried out byBiosearch Inc,

REFERENCES
Nuodex Inc. Guinea Pig Contact Dermal Trritatiom/Seusitization-Modified Buehier . Method
OTS 206574. Doc ID 878214475,1981

GENERAL REMARKS
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REPEATED DOSE TOXICITY (a)

TEST SUBSTANCE
. Identity: Tris{2-ethylhexyljbenzene-1,2,4-tricarboxylate
. Remarks: Source: Nuoplaz 5959
Purity: 98.2% (GC/FID) $7.9% (HFLC)
Impurities were detected at level than 0.1-0.5%, on¢ being di(2-ethylhexyl)
phthalatie (DEHF).
METHOD _
\ Method: BIBRA Standard Operating Proccdures
. Test type: Repeat Dose Toxicity
. GLP: Yes
. Year: - 1984
. Species: Rat
. Strain: Fischer 344
. Route of administration  Oral .
- Doses/concentration levels: 0(0), 0.2{184), 0.67(650) and 2{1826) % (mg/kg bw/day)
. Vehicle: Rodent diet
. Sex; Male & Female
4. Exposure period: 28 days
° Frequency of treatment:  Once daily
. Control group and treatment:Dietary level 0% and reference compound DEHF 0.67%.
. Post exposure obscrvation period:None
. Duration of test: Mates and females; for28 days
- Statisticat methods: The contral and TOTM treated groups were subject 10 analysis of

- vatiance, and if this was significant the ireated groups were compared with
the controls using the Least Significant Dilference test.
The controls and DEHP groups were compared using a two-tajled pooled
student t test with Welclfs correction. In all cased a probability leve} of
P<0.05 was taken to indicate statistical significance.

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:  Age at study initiation: 48-51 days old for males and females
- Weight at study initiation: 137-154g Tor male.
111-132p for female.
No. gf animals per sex per dose: 5 Rais per sex per dose group

Study Design:  Vehicle: Dict
Satellite groups and reasons they were added: None
Clinical observations performed and frequency:
Body wt. was recorded immediately prior 10 the {irst exposure and again for each
animal 1, 3, 7, 10, 14, 17, 21, 24, 27" days.
Twice each day the animals were observed in their cages forvariations in behaviour
or condition. and once weekly a more detailed examination was made at the time of
aweighing.
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Food intakes were measured over the period day-3 to ¢ and conlinuos intakes were
measured at twice-weekly intervals until the day preceding aulopsy. The intakes of test
article or reference compound for each animal were calculaied iwice week)y using the
analysed dietary concentrations of TOTM or DELIP. and the individual valued for
bodyweight and food intake.

Hematologic parameters were evalualed for each animal.Cn the day preu:dmg the
start of the autopsies a sample of blood was collected from a caudal vein of each
animal.

Autopsy: Al the end of the 28" day treatment period the rats were deprived of food
overnight, with waicr available. On the day of autopsy each animal was weighied and
then killed. The blood was used to provide serum for clinical chemistry. During the
autopsy any aboormalities of the external condition and of the thoracic or abdominal
viscera were noted.

Organs: The weight of the following organs were recorded: adrenal glands, Jungs,
brain, ovaries, heart, spleen, kidneys, testes, liver, thyroid.

Electron microscogy: Two thin slices of liver, one from the left lobe, the other from
the median lobe, were fixed for analysis. (The remainder of the liver was used for
biochemicai analysis.)

Biochemical analysis of the liver: Whole homogenateswere preparcd and assayed
for protein and cyanide-insensitivepalmitoyl-CoA.

RESULTS
- NOAEL 184 mg/kgbw
»  LOAEL 650 mg/kg bw

REMARKS FIELD FOR RESULTS.

Body weight:  No statistically significant differences of bodyweight between the control and TOTM
or DEHP treated groups of either sex. There was a trend for the male rats from all the
TOTM treated groups to be lighter than the controls. In the females, this trend was only
evident in the 2.0% TOTM group.

_ Feodiwater consumption:Female rats fed 2.0% TOTM consumed significantly less diet than the

controls during first seven days of treatment after which their intakes increased but

- remained lower than those of the controls. In the males there were na statistically
significant differencesbetween the control and TOTM fed groups during the treatment
period.

Haematology : Tn both sexes hacmoglobin concentration of the rats given diet containing 0.67 or 2.0%

TOTM were statistically significantly lower than the control. Tn the males there was a
small lowering of erythrocyle count in all groups given TOTM but this was not
reproduced in the females.
Both sexes given the two higher dietary concentrations of TOTM had highedeucocyte
counts than the control, but the differences were statistically significant onlyn the
males. These male groups also had lower proportions of (he lencocytes aswschphals
and monocyes.
Significanty lower values for haemotocrit and mean cell volume were limited to
females given the two lower dose levels of TOTM.

Organ weights :  In both sexes the liver weights, and liver weights relative to bodyweight, were
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increascd in the TOTM and DEHP trezted animals comnpared to the controls. These
differences were small and not statistically significant in the 0.2% TOTM group,
The increase seen in the rats given2.0% TOTM was less than that in those given
DEHP. In the males fed TOTM (he higher values for brain weights relative 10 body
weight, in the absence of any significant differences in the recorded weight probably
reflect the lower bodyweights in the groups concerned. In the females there were
statistically significant higher lung weights in the rats fed 0.2 or 0.67% TOTM when
compered to the controls. In the case of the TOTM treatedanimals this difference
was not dose related and not statistically significant when expressed relative o
bodyweight.

Serum analyses : Analysis of serum from the males and females showed statistically sipgnificanily
increased levels of albumin in the proups given 0.67 or 2.0% TOTM. In the males
there were statistically significantly higher cholesterol levels in the 0,67 and 2.0%

TOTM groups.

Concentations of serum urea were gtatistically significantly increased in the male

2.0% TOTM group to the control values, In the femaies there was also an isolated
* statistically significantly lower value for lipid concentration in the 0.2% TOTM

group.

Liver Biochemistry: Neither TOTM or DEHP treatment influenced to astansncally significant degree
the conceatration of hepatic protein, After TOTM treatmentPCoA activity was
statistically significanily higher than controls in both sexes at the highest dose and in
1ihe males at the lower two doses. In the groups given TOTM only the highest dose
level males had statistically significant increases of enzyme leve]. Both sexes given

0.67 or 2.0% TOTM had statistically significantly increased carnitine
acetviransferase activity with little difference between the two sexes.

Histology : No abnormalities were detected in themajority of the animals. The only lesions
occurring wilh any frequency were focal interstitialpneumnonitis and nephrocalcinosis

{n the females. The observations were not firmly dose related. Thpneumonitis was
of limiled extent, often only a single focus. Two female rats fed 2.0% TOTM showed
reductions insytoplasmic basophilia in Jiver although it was only marginal.

Electron Microscopy: In the bepatocytes from the control rats theperoxisomes varied in size from
small 1o moderately large. They had uniformly electron dense contents and some
possessed a Jattice core. They were uhiquitously distributed throughout the cytoplasm.
Feeding diet containing 2% TOTM produced a slight increase i the numbers of
peroxisomes. which varied between celis. No difference was seen between lhe
centrilobular and periportal areas.

| coNcLusIONS

The NOAEL for repeated dose toxicity is considered 1o be 184 mp/kg and the LOAEL is
Considered 650 mg/kg for both sexes.

DATA QUALITY

Reliabilitics: Klimisch Code: 1=reliahle without restrictions,
Remarks field for Data Reliability:
Well copducted siudv , carried out by the British industrial Biological Research Associations
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REFERENCES
Chemical Manufacturcrs Association, Project No, 3,0496. Repont No. 0496/1/85

CMA Refercnce. TM-3.0-BT-BIB

GENERAL REMARKS
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REPEATED DOSE TOXICITY (b)

TEST SUBSTANCE

. Idemtity: : Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601
Purity: >99.0% Kept at room temperature in a dark place until usc.

METHOD

¢ Meihod: Guidelines for 28-day Repeated Dose Toxicity Testing of Chemicals

({apan)

. Test type: Repeat Dose Toxicity

. GLP: Yes

d Year: 1956

. Species: Rat

. Strain: - Cr:CD{SD)

* Route of administration  Oral

. Doses/concentration Jevels: O(vehicle) 100, 300 and 1,000 mp/kg/day

’ Vehicle: ” Corn oil

. Sex: Male & Female

. Exposure period: 28 days

N Freguency ol treatment:  Once daily
. Control group and treatment:Vehicle (corn oil)
. Post exposvre observation period:2 weceks for 0 and 1,000 mg/kg/day dose,

. Duration of tcst: Males and females; for28 days
. Statistical methods: Bartlett's test, Dunnett’s test or Kruskal-Wallis test dependingon whether

or not the data were nonhomogentous or homogeneous.
Fisher ’s test for the pathological result. Jonckheere's test for the
correlation of dosage

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:  Ape at study initiation: € weeks old for males and females
Weight at study initiation: 130-151¢g for male.
110-121g for female.
No. of animals per sex per dase: 5 Rats per sex per dose group

Study Design:  Vekicle: Com oil
Sarellite groups and reasons they were added: None
Clinical observations performed and frequency: .
Body wt. was recorded immediately prior to the first exposure and again for each
animal every week
Hematologic parameters were evaluated for each animal. Bloodamples far the
hematologic determinations were taken fromabdominal anery in rats after 16 hr fast.
Clinical chemistry analyses were performed on serum samples from each animal.
Urinalyses were performed for each rat. Urine samples were collected from each rat
on the day prior to scheduled lermination.
Oregans examined at necropsy:
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Organ weight: brain, liver, kidney, spleen,adrenal, spermary (male) and ovary ?
(females) for each animal.

Micruscopic: hear, liver, kidneys, spleen, adrenaland bone marrow from rats in the
control and high-exposure groups and kidney from all dosage male.

RESULTS
. NOAEL

Male: >1,000 mg/kg/day
Female: >1,000 mp/kg/day

REMARKS FIELD FOR RESULTS.

Body weight:  The mean body weight of treatmemt groups of rats for males and femalenot
Significandy different from conirols at any time during the course of the study.

Food/water consumption: No significamly different from controls at any time during dosing and
recoveringperiod for both sexes. .
Clinical signs : No unusual clinical observations during the study.

Males: No dose-related change in general clinical signs.
Females: No dose-related change in general clinical signs.
Haematology :
" atthe end of dosing

Mules and females: No dose-related significant changes irhematology.
In the blood clotting test, prothrombin times for males were slightly extended, but
they were considered within the physiclogical change. For females, no significant
changes in all test.

after recovering period
Mates: In hematology, hemoglobin amounts for males at 1000mg/kg dosing were slightly

increased, but they were considered within the physiological change. In the blood
clotting test, no significant changes in all tests, '

Females: No significant change in alltests.
Biochem :
at the end of dosing v
Males: No dose-related significant adverse treatment-related effect in clinical chemistry.
Females: AL300, and 1,000 mg/kg dosing, chlorine contents were low.
after recovering period _ ‘
Males: At 1,000 mg/kg dosing, potassium contents were slightly high.
Females: At 1,000 mg/kg dosing, GOT were slightly high.

But both changes were considered t0 be no meaning, because 21 the end of treatment these changes
were not recognised :
Urinalysis :
at the end of dosing
Males and Female: At 1,000 mg/kg dosing, some of rats (both sexes), amounts of urinary increased,
but the mean urinary specificgravity values in the 1,000 mg/kg dosing group
was not significant change from control group.

after recovering period:
Males and Females: No dose-related significant change in gll lesis,

Mortatity and rimme to death: No dealhs prior to scheduled termination.

e a et
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Organ weight changes:
at the end of dosing
Male: No dose-relzied change in all 1estedorgans.
Female: Relative liver weight were slightly increased at 100 mg/kg dosing, but no
dose-related change. Other organs, no significant change.
after recovering period:
Males: A1 1,000 mg/kg dosing, relative kidneyweight were slightly low,
Female: A1 1,000 mp/kp dosing, absotute and relative adrenal weight werslightly

high.
But both changes were consideredno related to dosing and recovering of this chemical.
Gross pathlogy and histopathlogy: '

at the end of dosing:

Males: Coloured palch/zone of lungs were observed 1 of 100 mg/kg, 2 of 300 mg/kg
and 3 animals of 1,000 mg/kg dosing group. Also hypertrophy of the kidney,
hyperirophy of parathyroid, and etc. were observed.

Amounis of eosinophilic body in the kidney were slightly increased in dosing
group. But all these changes were considered no related the dosing and
recovering of thischemical because the degree and rate of changes were same
of all the group included conuol.

Females: Red patch/zone of thymus dilated Jumen of the uterus and etc, were observed.
But all these changes were considered no related the dosing and recovering of
this chemical, because the degree and rate of changes were same of all the
group included control.

after recovering period:
Males and Females: No dose-related significant change in all tests.

CONCLUSIONS

No test substance related changes were noted in terms of ¢linical signs, body weight, food
consumption, and hematology, blood chemicalexamination, urinalysis, and pathological

findings. -

The NOEL for repeated dose wxicity is considered 10 be 1,000 mg/kg/day for both sexes.

DATA QUALITY

. Réliabi]ities: Klimisch Code: 1=reliable without resirictions.

* Remarks field for Data Reliability:
Well conducted study , carried out by the Biosafety Research Center, Foad, Drugs and Pesticides

(An-pyo Center), Japan
REFERENCES

Toxicity Testing Reports of Environmental Chemicals,vol.4(1996)
Ministry of Health & Welfare, Japan

GENERAL REMARKS
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TOXICITY TO REPRODUCTION

TEST SUBSTANCE

»  Identity:
. Remarks:

METHOD

. Method:
. Test type:
. GLP:

. Year:

e Species:

. Strain:

Tris{2-cthylhexyl)benzene-1,2,4-tricarboxylate
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-80301
Purity: »99.0% Kept at room temperature in a dark place until use,

OECD Preliminary reproductive toxicity screening test
Freliminary reproduction toxicity screening test.

Yes

1998

Rat

C1j;CD (SD)

. Route of administration:  Oral (by gavage)

. Doses/concentration levels: O(vehicle) 100, 300, 1,000 mg/kg/day

. Vehicle: Corn oil

. Sex: " Mile & Female

. Administration period: Male; for 46 days from 2 wecks prior to mating

Femate; from 2 weeks prior to mating to day 3of lactation

. Frequency of treatment:  Once daily.
. Control group and treatment:Vehicle (com oil)
. Post exposure ohservation period:None.

. Terminal kil}

Male: day 47
Female: day 4 of Tactation

- Statistical methods: " Chi square test for 1 grade positive data and Fisher’s lest for another.

Bartlett’s test or Kruskal-Wallis' test for 2 or more grade positive data.
And used Dunnett’s test or Magn-Whitney's U-test for examination

REMARKS FIELD FOR TEST CONDITIONS

Test Subjects:

Study Design:

Age at study initiation: 10 week old for both sexes.
Weight at study initiation: 373-435 g for males, 217-257 g for females
No. of animals per sex per dose: 12 per sex per dose group

The animals were sacrificed on the day 4 of lactation for females. Males and

females with nomated were killed 1 day after the mating period. Females with no

deliverykilled 26 day of gestation period.

Vekicle: Corn oil .

Satellite groups and reasons they were added: None

Mating procedures: Male/female per cage; 1/1, length of cohabitationawith in the
limit of 14 days until proof of pregnancy (formation sperm detection in vagina)
was ohserved,

Clinical observations performed and frequency:
Parent: General appearance once a day
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Foetus: General appearance once a day after birth
Organs examined at necropsy:
Parent: Males and females: Grosspathlogy of all organs were tested.
Males: Orpan weight: Testis and epididymis of all animals.
Female: Organ weight: Ovary of all animals.
Count: Jmplantation sites and corpusiuteum of ovary of all
animals.
Mucmsooplc Males: Testis and epididymis, Count of sertoli sells, spermatocytes,
round spermatids and clongatespermatids in seminiferous
tubules of 5animals of all dosing groups.(Stage I- VI, VII-
VTIL, 1X-X1, XII-XIV of spermatozoon formative cycle.)
Females: Ovary
Pup : Gross pathlogy of all organs were tested. Dead pups and abnarmal organs
were tested histopathogy.
Parameters assessed during study:

Body weight. Males: Prior to the first dosing and 2, 5, 7, 10, 14 day. After that
once a week, the daysacrificed. Females: Prior to the first dosing and 2, 5, 7, 10,
14 day. During gestation period, 0, 1,3, 5, 7, 10, 17 and 20 day. During laciation
peried, 0, 1, and 4. During cohabitationperiod, the same day with male. Pups:
Day Qand 4

Food/water consumption. The same day when body wt. determined except
lactation period and the day sacrificed for males, also, 0 day of pestation and
lactation for female.

No. of pairs with successful oopul ation, copulation index {No.of pairs with
Suceessful copulation/Na. of paits mated) x 100, duration of mating No. of
pregnant females, fertility index = (No.of pregnant animals/No.of pairs with
successful copulatior) x 100, No. of corpora lutea, No. of implantaticn sites,
implantation index (No.of implantation sites/No.of corpora lutea) x 100, No. of
pups bomn, delivery index (No.of pups bom/No. of implantation sates)x 100, No.
of love pups born, live birth index (No.of love pups horn/No. of pups born) x
100, sex ratio of pups, No. of dead pups born, gestation length, gestation index
(No. of females with live pops delivered/ Noof pregnant females) x 100,
nursing index (No.of females nursing live pups/No.of females with normal
delivery) x 100, Ne. of live pups on day 4, viability indcx (No.of live pups on
day 4/No. of live pups born) x 100,

RESULTS

Repeat dose toxicity: NOEL 100 mg/kg/day for males
1,000 mg/kg/day for fomale
Reproductive and developmental toxicity: NOEL100 mg/kg/day for males
1,000 mg/kp/day for fcmale
1,000 mp/kgfday for offspring -

REMARKS FIELD FOR RESULTS.
Mortality and day of dearh : None.

Body weight : No statistical significant difference from controls.
Foodjwater cansnmpnan Na statistical significant difference from controls,
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Reproductive data : No statistical signiticant difference from controls.
Pups data : : Body weight and weight gain of 300 mg/kg dosing group for both sexes
were shght]y low. But all pups of 100 and 1000 mg/kg dosing group were uat
statistical significant difference from contrels.
At the other tests, no stalistical significant difference {rom controls,
Grossiy visible abnormalities, external, sofft tissue and skeletal abnormalitieys :
For males:
Slightly decrease of spermatocytes and spermatids: 2 animals of 300 mg/kg dosing group.
11 of 1000 mg/kg dosing group.
Moderate decrease of spermatocytes and spermatids: 1 of 1000 mg/kg/dosing group.
At this animal, a few multinucleate giant cell were appeared and slightlyvacuolization of
sertoli sells wereobserved Also, at the epididymis, moderate amount of cell debris
moderate decrease of spermatids and slightly granuloma of spermatic were observed.,
Far the control group, atrophy of seminiferous tubulewere observed 2 animals. At these
animals, slightly amount of cell debris were observedone of these animals, slight decrease
of spermatids was also observed.
Number of cells in seminiferous tubules:
Group 1(Stage I-VI}  : Low value of spermatids at 300 mg/kg dosing group.
Low values of spermatocyles andspermatids at 1000 mg/kg dosing group.
Group 2(Stage VII-VIIIyLow values of round spermatids and ratio of sertoli celis at 1000 mg/kg.
Group 3(stage IX-XI) :Low values of elongatespermatids and ratio of seroli cells at 1000 mg/kg.
Group 4(stage XIT-XIV) :Low values of spermatocytes, elongatespermatids, and ratio of sertoli
cells at 1000 mg/kg dosing group.
For females:
Cyst of corpus luteum of ovary was observed 2 animals of 300 mg/kg dosing group.
No abnommal ovary observed at the female of 100 mg/kg dosing without successful copulation, females
of control and 100 mg/kg dosing without pregnant.

Histnpathological finding in rats

dosc (mg/kg)
Ttems )] 100 300 1,000
No. of male animals examined 12 12 12 12
Organ: Findings
. Grade
Testis: ‘ _
Decrease, spermatocyte and spermatid Total 0 0 2 12%*
* 0 0 2 11
+ + 0 0 0 1
Multinuctear glant cell, seminiferous tubule 4+ 0 0 0 1
Vacuolozation, Sertoli cell % 0 0 ¢ 1
Atrophy, seminiferous tubule + 2 0 0 o
Epididyrnis: - '
Cell debris, lumen Total 2 0 0 1
+ 2 0 0 0
++ 0 0 D 1
Decrease, spernt Total 1 0 0 1
+ 1 0 0 a
++ 0 ¢ 0 1
Granuloma, spermatic + 4] 0 0 1
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No. of female animals examined

Ovary:
Cyst, corpus lutenm

Values are 0o, of apimals with fipding.
Grade: +=slight, ++=moderate chaoge and <+>=dctected
Significantly different from 0 mg/kg group: **:p £0.01.

Number of cells in seminifcrous tubules of male rats.

Itemas
No. of animals cxamined
Group 1 (Stage I-V1)
Na. of Sertoll ¢clls
Spermatogonia
No.
ratio ®
Spermatocyles
No.
ratio
Round spermatids
No. .
ratio
Elongate spermatids
No.
ralio

Group 2 (Stage VII-VIII}

No. of Sertoli cells
Spermatognnia
No.
ralio
Spermatoeylcs
- Ne.
ratio
Round spermatids
Noe.
ratio
Elongale spermatids
No.
ratio

Group 3 (Stage VII-VIII)
No. of Sertali cells
Spermatogonia

No.

ratlo
Spermaloeytes

No.

ratlo
Elongate spermalids
No.

ratio

12 12 12 12
<t > 0 0 2 0
dose {mp/kp)
0 100 300 1,004
3 3 5 5

20.12(3.18)  19.08(1.49)  18.52(145)  18.08(1.45)

16.80(5.65)  20.52(2.58) 1848(3.17)  15.76(2.61)
0.85(029)  1.080.19)  1.01(021) 0.87(0.11)

50.80(7.44 )  51.80(4.84)  42.64(2.63)  40.84(5.63)*
2.53(013)  272(026) 237024y  225(0.16)

13836(17.20) 128.00(889) 117.68(5.59)* 112.60(3.11)**
651{035)  675(0.84)  639(070) - 6.26(0.48)

13000(21.71) 13232(11.17) 103.28{1234)* 95.36(8.44)**
653(1.15)  6.95(088)  5.62(0.90) 5.30(0.69)
16.96(2.63)  17.042.17)  16.642.73)  16.52(223)

292(1.06)  2.40(0.93)  2.04{0.68) 2.60(1.10)
0.180.09)  0.14(005)  0.12(0.03)  0.16(0.06)

OL68(10.37 ) M.68(6.55)  B4.44(699)  B232(6.70)
545 (6.56)  5.60(051)  5.16(0.79)  5.03{0.54)

142.08(13.39) 131.64(1372) 123.96(823) 11B.76{8.28)*
8.45(0.62)  775(039)  7.66(0.66)  7.25(0.62)*

129.24(17.37) 12832(16.88) 114.72(3.80)  105.55(13.47)
778(1.54)  7.56(0.72)  7.09(1.62) 6.46(1.05)
19.28(1.92)  20.52(1.55)  19.20(1.58) 19.32(2.18)

452132)  420(1.50)  4.92(1.63) 3.32(1.02)
0.230.05) 021008  026(0.11)  0.18(0.05)

102.52(10.83 ) 99.08(R42)  97.56(4.50)  89.04(5.00)
534(0.56))  4.85(0.50)  5.10(036)  4.62(0.32)

14524(11.01) 130.64(9.90)) 131.68(19.71) 119.24(15.90*
756(0.61)  63%0.23)  6.88(104)  6.21(0.83)*
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Group 4 (Stage VII-VIID)
No. of Sertoli cells

19.16(2.81)  20.92(1.73)  18.64(L72)  16.72(0.92)
Spermatogonia
No. 4.04(0.89) 3.72(0.72) 3.63(0.48) 3.64(0.71)
ratio 0.21(0.05) 0.18(0.03) 0.20(0.02) 0.22(0.05)
Spermatocytes
No. 109.80(13.15 ) 110.36(9.22)  99.44(454)  88.76(3.33)**
ratio 5.76 (0.29)  5.28(0.12) 5.36(0.34) 5.32(0.46)
Elongate: spernatids
No. 159.76(15.91) 150.28(18.99) 137.08(17.70) 105.16(18.34)**
ratio 839(053)  7.19(0.71)  7.35(0.62) 6.33(131)**
Values are expressed as Mean(S.D.} ’
Significantly different from 0 mg/kg group; * pS0.05, ** ps0.01
a): (No. of spermatogenic cellsfuo, of sertoli cells in 2 seminiferous tubule)
Influence on reproductive performances of rats
N dose (mg/kg)
tems 0 160 300 - 1,000
No. of male animals examined 12 12 12 12
No. of pairs with successful copulation 12 12 . 12 12
~ Duration of mating (day, Mean, (SD)) | 212 2313 2202 2301
‘Copulation index(%)* 1000 917 1000 1000
No. of pregnant animals 11 10 12 12
Yertility index(%)** 917 909 1000 1000
*{(No.of pairs with successful copulation/eo.of pairs mated) x 100 o
**(No. af pregnant animals/no.of pairs with successful copulation) x 100
In ﬂuénct- on developmental performances of rats
o dose (mg,(kg]
THems 0 100 300 ‘ 1,000
'No. of inale animals cxamined 12 12 1 12
No. of corpora lutea 16.8(1.5) 17.3(1.3) 17.0(2.3) 17.92:2)
No. of implantation sitcs 15,5(0.7) 16.6(1.3) 16.0(2.0) 16.3(2.3)
Implantation index(%) * 92.5(7.2) 96.2(6.6) 54.5(8.4) $1.3(8:8)
‘No. of pups born(%) 13.73.1) 15.0(1.7) 15.0(1.8) 15.12.7)
Delivery index(%) ¥ 87.6(15.4) 90.3(6.8) 94.1(7.2) 92.2(9.6)
Live pups born o : B
~No. 133(2.9} 14.7Q2.0) 149220y 15.0@Q7)
“Live birth indcx{%} 9 97.1(3.6) 97.8(3.6) 99.2(2.6) 99.42.1)
 Sex ratio(M/F) 1.09(0.69) 1.05(0.50) LINOTSy 0 76(0 44) :
Dead pups born v - .
“No. 0.5(0.9) - 0.3(05) 01(03) 0. 1(0 3)
‘Gestation length(day) 22.7(0.5) 22.7(0.5) 22.5(0.5) 11.6(0.5)
Gestation index(%) * 100.0 100.0 1000 - 1000
Nursing index(%) ¥ 100.0 100.0 100.0 100.0
Live pups on day 4
No. 13.2(2.8) 14.6(2.1) 14.4(2.9) 14.5(2.9)
Viability Index(%) * 99.5(1.8) 99.3(2.3) 95.6(11.3) 96.7(6.7)
Body weight of pups(g) _
Male  Day0 7.32(0.77) 7.13(0.52) 6.69(0.35) 6.87(0.84)
Day 4 11.71{1.76) 11.09(0.93) 10.23(0.98)* ~ 10.60(1.47)
Day 0-4, gain(g) 4.39(1.04) 3.96(0.53) 3.54(0.77)" 3.73(0.80)
Body weight gain(%) © 59.41(8.87) 35.54(6.16) 53.19(11.91) 54.39(5.50)
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Female Day0 6.93(0.83) 6.63(0.64) 6.33(0.58) 6.58(0.62)
Day 4 11.08(1.71) 10.28(101)  9.84(1.01)* 10.03(1.46)
Day 0-4, gain(g) 4.16(1.00) 3.65(0.56) 3.14(0.79)* 3.46(0.96)

Body weight gain(%) 59.63(10.42) 55.24(8.07) 49.95(13.09)  52.17(11.10)
Values are expressed as Mean (S.D.) _
Significamly difference from O mg/kg group ; p £0.05

a): (No. of implantation sites/no. of corpora lutea) x 100

b): (No. of pups born/no. of implantatjon sites) x 100

c): (No. of live pups born/no. of pups born) x 100

d): (No. of females with live pups delivered/ no. of pregnant remales) x 100

e): (No. of females nursing live pups/no. of females with normal delivery) x 100

£): ( No. of live pups on day 4/ no. of live pups born) x 100

£): (Body weight gain/body weight on day 0) x 100

CONCLUSIONS

Repeat dose toxxcxty

Histopathological examination of the testes, demonstrated decrease ofpermatocytes and spermatids in
males of the 300 and 1000 mg/kg group. No effects of this chemical on general appearance, body
weight, food consumption, autopsy findings, weights of the reproductive organs of both sexes, or
histopathlogical features of the ovary were detected.

The NOELSs are considered to be 100 mg/kg/day for males, and 1,000 mg/kg/day for females.

"I"- Reproductive and developmental toxicity

Except for the effects in males observed onhistopathological examination, no influence of this chemica
was detected regarding reproductive ability, organ weight ohistopathological feature of the ovary,
delivery or maternal behaviour of dams. No effects of this chemical were detected omviability, general
appearance, body weights or autopsy findings for offspring. '

The NOELSs are considered to be 100 mg/kg/day for males, 1,000 mg/kg/day for females, and 1,000

mg/kg/day for offspring.
DATA QUALITY
. Reliabilities: Klimisch Code: 1=reliable without restrictions.

. Remarks field for Data Reliability:
Well conducted study , carried out by the Safety Research Institute for Chemical Compounds
Co., Ltd.(Japan)

REFERENCES
Toxicity Testing Reports of Environmental Chemicals,vol.6(1998)

Ministry of Health & Welfare, J épan

GENERAL REMARKS
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DRAFT ENV/IM/EXCH(99)13

GENETIC TOXICITY IN VITRO (BACTERIAL TEST)

TEST SUBSTANCE
. Identity: ‘ Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate
. Remarks: Source: Dajhachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601
Purity: >99.0% Kept at room temperature in a dark place until use.
METHOD
. Method: Guideline for ScreeningMutagenicity Testing of Chemicals (Japan) and
OECD TG 471 and 472
. Test type: Reverse mutation assay
. GLP: ‘ Yes
. Year: 1996
. Species/Strain: Salmonella typhimurium TA100, TA1535, TA98, TA1537
Escherichia coli WP2 wvrA
. Positive controls: -S9 mix, 2-(2-Furyl)-3-(5-nitro-2furyl)acrylamide (TA100, WP2 TA98)
' : Sodium azide (TA1535)
9-Aminoacridine (TA 1537)
. +S9 mix, 20 Aminoanthracene (five strains)
e S9: Rat liver, induced withphenobarbital and 5,6-benzoflavone
<" Statistical methods No statistical analysis was done.

REMARKS FIELD FOR TEST CONDITIONS

. Study Design:
Concentration: -S9: 0, 313, 625, 1,250, 2,500, 5,000 ug/plate (five strains)
+S89: 0, 313, 625, 1,250, 2,500, 5,000 ug/plate (five strains)
Number of replicates: 2
Platesftest: 3
Procedure: Plate mcoxporanon method
Solvent: Acetone
Positive controls:
-S9 mix, 2-(2-Furyl)-3-(5-nitro-2-furyl)acrylamide (TAIOO WP2, TA98)
Sodium azide (TA1535)
9-Aminoacridine (TA 1537)
+S9 mix, 20 Aminoanthracene (five strains)

RESULTS
. Cytotoxic concentration:

Toxicity was not observed up to 5000 ug/plate in five strains with and without metabolic
activation (S9 mix). A




DRAFT ENV/JM/EXCH(99)13

. Genotoxic effects:

With metabolic activation: [ )} [
Without metabolic activation: [ 1 [

REMARKS FIELD FOR RESULTS.
CONCLUSIONS
Bacterial gene mutation is negative with and without metabolic activation.
DATA QUALITY
. Reliabilities: Valid withoutrestriction.
Remarks field for Data Reliability

Well conducted study, carried oul byHalano Rescarch Institute, Food and Drug Safety Center
{Hadano, ]apan)

REFERENCES
- Toxicity Testing Reports of Environmental Chemicals,vol 4(1596)

Ministry of Health & Welfare, Japan

GENERAL REMARKS
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TEST SUBSTANCE
. Identity:

. Remarks:
METHOD

. Method:

* Test type:

. GLP:

. Year:

’ Species/Strain:
. Metaholic activation:

. Statistical methods

. Study Design:

RESULTS

v Cylotoxic concentration:

without 59 mix.

. Genotoxic effects:

With metabolic activation: [ J [ 1 [
Without metabolic activation: [ 1 { 1 |

GENETIC TOXICITY IN VITRO (NON-BACTERIAL IN VITRO TEST)

Tris(2-ethylhexyl}benzene-1,2,4-tricarboxylate
Source: Daihachi Kagaku Kogyo Co., Lid. Lot No, N-60601
Purity: »99.0% Kept at room lemperature in a dark place unlil use

Guideline for Screening Toxicity Testing ofChemicals (Japan)
Chromosomal aberration test

Yes

1996

CHL/IU celt

with and without §9 from rat liver, induced withphencbarbital and
5,6-benzoflavone.

Fisher's exact analysis

REMARKS FIELD FOR TEST CONDITIONS

For continvous treatment, cells were treated for 24 or 48 hrs without §9.
For short-term wreatment, cells were treated for 6 hrs with and without S9
and cultivated with fresh media for 18 hrs.

Concentration: -S9 (continuous treatment): 0, 1.3,2.5, 5.0 mg/mL
-89 (short-term treatment): 0, 1.3, 2.5, 5.0 mg/mL
+S9 (short-term treatment): 0, 1.3, 2.5, 5.0 mg/mL

Platesitest: 2

Solvent: Acetone

Positive controls: Mitomycin C for continuous treatment

Cyclophosphamide for short-term treatment

Toxicity was not observed up t05.0 mg/ml in continuous and short-term treatment with or

Clastogenicity polyploidy
+ 1 - + ? -
x] [ 111 (x]
x] [111I[x]

REMARKS FIELD FOR RESULTS,
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GENETIC TOXICITY IN VITRO (NON-BACTERIAL IN VITRO TEST)

TEST SUBSTANCE

. Idenfity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate

. Remarks: Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601
Purity: »99.0% Kept al room iemperature in a dark place unlil use

METHOD

. Method: Guideline for Screening Toxicity Testing ofChemicals (Japan)

¢ Test type: Chromosomal aberration test

. GLP: Yes

. Year: 1996

. Species/Strain: CHILAU cell

. Metabolic activation: with and without S9 from rat liver, induced withphenobarbital and
5,6-benzoflavone.

. Statistical methods Fisher's exact analysis

REMARKS FIELD FOR TEST CONDITIbNS

. Study Design: .
For continuous treatment, cells were treated for 24 or 48 hrs without 89,

For short-term treatment, cells were treated for 6 hrs with and without S9
and culilivated with fresh media for 18 hrs.

Concentration: -S9 (continuous treatment): 0, 1.3,2.5, 5.0 mg/mL
-89 (short-term treatment): 0, 1.3,2.5, 5.0 mg/mL
+S9 (short-term treatment). 0, 1.3, 2.5, 5.0 mg/mlL

Platesitests 2

Solvent: Acetone

Positive controls: Mitomycin C for continuous treatment

Cyclophosphamide for short-term treatment

RESULTS

v Cylotoxic concentration:

Toxicity was not observed up to5.0 mg/ml in continuous and short-term treatment with or
without 89 mix.

. Genotoxic elfects:

Clastogenicity polyploidy

+ 1 - + ? -
With metebolic activatiom: [ 1 [ 1 [x1 [ 11§ 1 ([x]
Without metabolicactivation: [ 1 { 1 [x] [ 11 1 [x]

REMARXS FIELD FOR RESULTS.
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Appendix 1
Parameters used in caluculation of distribution by Mackay level III fugacity model.

Physico-chemical Parameter for TOTM

molecular weight 546.79 Measured.
melting point [°C] -50 Measured
vapor pressure [Pa] 2.80E-04 | Estimated
water solubility [g/nT] 0.13 Measured
log Kow 594 Measured
in air 12 Estimated
fhalflife i in water 288 | Estimated
in soil 288 Estimated

in sediment 864 Estimaled Témp. I°C] 25

Environmenial Parameter

Volume | depth | area | organic |[lipid content] density | residence
'] | [m} | [m] |cabon{=]| [—] | [kg/m']] time {h)

air 1.0E+13 12 100
bulk air | particles § 2.0E+03

total 1.0E+13 | 1000 | 1E+10

water | 2.0E+10 1000 | 1000
bulk water | particles | 1.0E+06 0.04 1500

Fish 20E+05 0.05 1000 .

Tow! | 20E+10 [ 10 |2E+09

Air 3.2E+08 1.2
bulk soil | Water | 4.8E+08 1000

Solid | 8.0E+08 0.04 2400

Total | 1.6E+09 | 0.2 |8E+09 '

bulk Water | 8.0E+07 1000

sediment | Solid | 2.0E+07 0.06 2400 | 50000

Total 1.0E+08 ( 0.05 |2E+09
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Intermadea Transport Parameter (mfh)

air side air-water MTC 5 soil air boundary layer MTC )
water side air water MTC 0.05 scdiment-water MTC 1804
rain rate 1E-04 sediment deposition 5E-07
aerosol deposition 6E-10 sedimenlresuspension 2E-07
soil air phase diffusion MTC 0.02 soil water runoff SE-05
soil water phase diffusion MTC 1E-05 50il solid runoff 1E-08

Theoretical Distribution of TOTM

scenario 1
emissionrate]  conc. amount percent | Transformation rate [kg/h)
(ka/h] [g/m’] kg] %] Reaction | advection
Air 1,000 1.3.E-07 13.E+4 19.6 7.5E402 1.3.E+Q2
Water 0 1.6.E-05 3.10.E+03 4.7 7.6E+00 3.1.E+Q0
-- Soil 0 2.5E03 44E+C4 66.2 1.1E+02 '
* { Sediment ) 1.3.E-02 6.3, E+03 9.5 5.1E+00 1.2.E-01
total amount | 6.7 E+04
scenario 2
Emissionrate|  conc. Amount percent | Transformation raie [kg/hy
[kg/n] [&/m’} {ke] [7%] Reaction | advection
air 0 1.8.E09 1.8.E+02 0.0 1.0.E+01 1.8.E+00
water 1000 9.7.E04 1.9.E+05 7 4.7.E+02 1.9.E+02
soil 0 34.E05 6.2.E+02 0.1 1.5.E+00
~ sediment 7.9.E-01 3.5.E+05 672 3 2.E+02 7.9.E+00
total amount | 5.9.E+05

&9
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70

Scenario 3
emission rate cone. Amount percent Transformation rate {kg/h|
[kg/h) [e/m’] [kg) [7) Reaction | advection
air 0 7.0.E-13 7.0.E-02 0.0 4.1.E-03 7.0.E-04
water S.2.E-08 1.0.E+C1 0.0 2.5.E-02 1.0.E-G2
50il 1000 23.E-02 4.2 .E+05 100.0 1.0.E+03
sediment 4.2.E-05 21 E+ 6.0 1.7.E-02 4.2.E-04
total amount | 4.2, E+05
scenanc 4
emission rate|  conc. Amount percent | Transformation rate [kg/h)
[kgh] [g/m’) {kg] (%] Reaction | advection
air 600 7.8.E-08 7.8.E+03 3.0 4.5E+02 7.83.E+01
water 300 3.0.E-04 6.0.E+04 235 1.5.E+02 6.0.E+01
- soil 100 3.8.E-03 6.8.E+04 26.6 1.6.E+02
sediment - 24.E+01 1.2.E+05 469 9.8.E401 2.4 E+00
total amount | 2.6.E+05




Existing Chemical
CAS No.

EINECS Name
EINECS No.

TSCA Name
Molecular Formula

Producer Related Part

Company
Creation date

Substance Related Part
Company '
Creation date

Memo

Printing date
Revision date

Date of last Update
Number of Pages
Chapter (profile)

Reliability (profile)
Flags (profile)

IUCLID

‘ Data Set

: ID: 67989-23-5

1 67989-23-5

: 1,2,4-Benzenetricarboxylic acid, decyl octyl ester
: 268-007-3

1 1,2,4-Benzenetricarboxylic acid, decyl octyl ester
: C10H220.xC9H6086.xC8H180

: ExxonMobil Biomedical Sciences Inc.
: 02.11.2000

1 BExxonMobil Biomedical Sciences Inc.

: 02.11.2000

: ACC Phthalate Esters Panel HPV Testing Group
: 13.12.2001

: 30.10.2001

R R |
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1. General Information Id 67989-23-5
Date 13.12.2001

1.0.1 OECD AND COMPANY INFORMATION

Type : lead organisation

Name 1 ACC Phthalate Esters Panel HPV Testing Group
Partner : : Dr. Marian Stanley ‘
Date :

Street : 1300 Wilson Bivd.

Town ;22209 Arlington, VA

Country :  United States

Phone ) : (7083) 741-5623

Telefax : (703) 741-6091

Telex :

Cedex :

Remark : The American Chemistry Council Phthalate Esters Panel sponsoring this

test plan includes the following member companies:

Eastman Chemical Company
ExxonMobii Chemical Company
Sunoco Chemicals
Teknor Apex Company
Flag : Critical study for SIDS endpoint
26.10.2001

Substance type ~: organic
Physical status : liquid
Purity : % W/w

09.10.2001

Comment This chemical is part of the Trimellitate category. The category includes
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and
67989-23-5.

Remark DESCRIPTION OF THE TRIMELLITATES CATEGORY

The trimellitates comprise a family of chemicals synthesized by esterifying
trimellitic anhydride with alcohols with average carbon numbers ranging
from approximately C7-C10, in the presence of an acid catalyst. The
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8
(TIOTM),

53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this
category are all 1,2,4-benzenetricarboxylic acids with side chain ester
groups ranging from C8 to C10. The structural formula for trimellitates
varies somewhat depending on the isomeric composition of the alcohols
used in their manufacture. The specific alcohols used are 2-ethylhexanol
{TOTM), iso-~octyi alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a
mixture of linear and branched decyl (40%) and octyl (60%) alcohols
(DOTM).

Trimellitates are colorless to slightly yellow liquids with high boiling points
(> 2500C) and low vapor pressures; properties which contribute to their
high physical stability. They are readily soluble in most arganic solvents
and miscible with alcohol, ether and most oils, but essentially insoluble in
-water. Because of the similarity in structure as well as physicochemical
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1. General Information

Id 67989-23-5
Date 13.12.2001

Flag
05.10.2001

1.7.. USE PATTERN

Type
Category
Remark

Flag
13.12.2001

properties, the trimellitates were grouped into a single category containing
four substances with carboxylic side chain ester groups ranging from C8-
C10.

Critical study for SIDS endpoint

industrial

Polymers industry

Trimellitates are used predominantly as plasticizers for production of
flexible PVC. Because of their relatively high molecular weight (>500
g/mole) and bulky structure, they have lower volatility and greater
resistance to migration than the corresponding phthalate ester plasticizers.
They are predominantly used in the manufacture of high temperature PVC
cables (Wilson, 1996). Since these chemicals are produced in closed
systems, there is essentially no occupational exposure to these
substances except at the flexible PVC production facility. Usually, these
substances have been already blended to the compound as plasticizer, so
it is not expected that downstream users or consumers are directly
exposed to trimellitates.

Critical study for SIDS endpoint

(3)
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2. Physico-Chemical Data

ld 67989-23-5
Date 13.12.2001

2.1

Value
Decomposition
Sublimation
Method

Year

GLP

Test substance
Method

Remark

Source
Reliability
10.10.2001

Value
Decomposition
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
10.10.2001

Value
Decomposition
Method

Year

GLP

Test substance
Decomposition
Method

Remark
Source

Reliability
15.10.2001

MELTING POINT

234 °C
noat °C
no

other

2000

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods
of Joback and Gold and Ogle.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

Melting point calculation seems to give erroneously high results for the
thhis class of chemicals.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(3) invalid

(2)

585 °C at1013hPa
no

other

2000

Boiling point calculation by MPBPWIN ver. 1.40 using calculation methods
of Stein and Brown.

EPIWIN is used and advocated by the US EPA for chemical property
estimation .

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

2

0000000000014 hPaat25°C
no
other (calculated)
2000

no

Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation
method of Grain.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions
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2. Physico-Chemical Data Id 67989-23-5
Date 13.12.2001

2.5 PARTITION COEFFICIENT

Log pow 1279 at25°C

Method other (calculated)

Year : 2000

GLP :

Test substance :

Method : Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment
calculation method of Meylan and Howard.

Remark : EPIWIN is used and advocated by the US EPA for chemical property
estimation

Source : ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA

Reliability :  (2) valid with restrictions

20.12.2000 (2

Value : 278 other:ngllat25°C

Qualitative :

Pka : at25°C

PH : at and °C

Method : other

Year : 2000

GLP :

Test substance :

Method :  Water solubility calculated using WSKOWWIN ver 1.36 based on Kow
correlation method of Meylan and Howard

Remark : EPIWIN is used and advocated by the US EPA for chemical property
estimation

Source :  ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability :  (2) valid with restrictions

10.10.2001 (2)
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3. Environmental Fate and Pathways Id 67989-23-5
Date 13.12.2001

3.1.1 PHOTODEGRADATION

Type 1 air

Light source :  Sun light

Light spect. : nm

Rel. intensity : 1 based on Intensity of Sunlight

Conc. of subst. : at25degree C

Indirect photolysis

Sensitizer : OH

Conc. of sens. : 1500000 molecule/cm3

Rate constant : .00000000000335 cm3/(molecule*sec)

Degradation : % after

Deg. Product : not measured

Method : other (calculated)

Year : 2000

GLP :

Test substance :

Method : Photodegradation rate calculated by AOPWIN ver. 1.89 based on the
methods of Atkinson.

Remark : EPIWIN is used and advocated by the US EPA for chemical property
estimation

Source ’ : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability 1 (2) valid with restrictions ‘

10.10.2001 : (2

Type : abiotic

t1/2 pH4 -t at degree C

t1/2 pH?7 : 1 yearat25degree C

t1/2 pH9 : at degree C

Deg. Product : not measured

Method : other (calculated)

Year : 2000

GLP :

Test substance :

Method : Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA
by T. Mill et al.

Remark : EPIWIN is used and advocated by the US EPA for chemical property
estimation .

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability :  (2) valid with restrictions

20.12.2000 2

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

Type : fugacity model levei |
Media = other

Air (level 1) : 0

Water (level 1) )

Soil (level 1) : 978

Biota (level I / 1)

Soil (level 11 / 1)

Method : other
Year : 2000
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3. Environmental Fate and Pathways Id 67989-23-5

Date 13.12.2001

Source
Reliability
15.10.2001

3.3.2 DISTRIBUTION

Media
Method
Year
Result

Source
Reliability
20.12.2000

ExxonMabil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions

air - biota - sediment(s) - soil - water

other (calculation)

2000

Soil - 97.8%

Air - 0.000000102%

Water - 0.0000000179%

Sediment - 2.17%

Suspended sed. - 0.068%

ExxonMobil Biomedical Sciences, Inc. Annandaie, N.J. USA
(2) valid with restrictions

m
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4. Ecotoxicity Id 67989-23-5
Date 13.12.2001

4.1  ACUTE/PROLONGED TOXICITY TO FISH

42 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE - -
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5. Toxicity Id 67989-23-5
Date 13.12.2001

5.1.1 ACUTE ORAL TOXICITY

5.1.2 ACUTE INHALATION TOXICITY

513

54

ACUTE DERMAL TOXICITY .~ "~

REPEATED DOSE TOXICIT

9/11




6. References

Id 67989-23-5
Date 13.12.2001

@

(3)

Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1.01, 1997, available
form the Emvironmental Centre, Trent Univ. Canada.

Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in
EPIWIN (Esitmate ver. 3.04) available from SRC.

Wilson, A., (1996). Plasticizers - Selection, Applications and implications. Rapra Review
Reports 8:15-16.
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7. Risk Assessment

Id 67989-23-5
Date 13.12.2001

7.1 END POINT SUMMARY

72 HAZARD SUMMARY

Chapter
Remark

Attached doc.
Flag
13.12.2001

Chapters 4 & 5

Because of the similarity in chemical structure, the Pane! believes that the
toxicological properties of the substances in this category will be similar as
well. Thus, the Panel considers that the data for the best tested member of
this category, tris-2-(ethylhexyl) trimeliitate (TOTM), also represents the
potential for human and environmental effects of the other members of this
category.

TOTM has been sponsored under the OECD SIDS program through ICCA.
A review of the available data for TOTM (see attached Table) indicates that
all endpoints have been adequately addressed, and that TOTM exhibits a
low order of toxicity.

Due to their higher molecular weight and bulky side chains, the remaining
members of this category are expected to demonstrate a lower order of
toxicity than TOTM. This is supported by a similar structural-activity
relationship observed with phthalate ester compounds, i.e., the higher
molecular weight phthalates (ester side chains >C7) are less active that the
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM
to represent the potential hazards of the other category members is a
conservative position.

Summary of SIDS Information on Trimellitates.doc

Critical study for SIDS endpoint
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Existing Chemical
CAS No.

EINECS Name
EINECS No.

TSCA Name
Molecular Formula

Producer Related Part
Company
Creation date

Substance Related Part
Company
Creation date
Memo
Printing date
Revision date
Date of last Update

Number of Pages

IUCLID

Data Set

: 1D:3319-31-1

: 3319-31-1

: tris(2-ethylhexyl) benzene-1,2,4-tricarboxylate

: 222-020-0

: 1,2,4-Benzenetricarboxylic acid, tris(2-ethylhexyl) ester
: C33H5406

+ ExxonMobil Biomedical Sciences Inc.
: 02.11.2000

: ExxonMobil Biomedical Sciences Inc.

: 02.11.2000

: ACC Phthalate Esters Panel HPV Testing Group
: 13.12.2001

: 13.12.2001

: 16
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1. General Information Id 3319-31-1

Date 13.12.2001

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Remark

Flag
26.10.2001

1.0.1 OECD AND COMPANY INFORMATION

lead organisation
ACC Phthalate Esters Panel HPV Testing Group
Dr. Marian Stanley

1300 Wilson Bivd.
22209 Arlington, VA
United States

(703) 741-5623
(703) 741-6091

The American Chemistry Council Phthalate Esters Panel sponsoring this
test plan includes the following member companies:

Eastman Chemical Company
ExxonMobil Chemical Company
Sunoco Chemicals

Teknor Apex Company

Critical study for SIDS endpoint

Substance type
Physical status
Purity
09.10.2001

Comment

Remark

organic
liquid
% wiw

This chemical is part of the Trimellitate category. The category includes
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and
67989-23-5.

DESCRIPTION OF THE TRIMELLITATES CATEGORY

The trimellitates comprise a family of chemicals synthesized by esterifying
trimellitic anhydride with alcohols with average carbon numbers ranging
from approximately C7-C10, in the presence of an acid catalyst. The
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8
(TIOTM), 53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimeliitates in
this category are all 1,2,4-benzenetricarboxylic acids with side chain ester
groups ranging from C8 to C10. The structural formula for trimellitates
varies somewhat depending on the isomeric composition of the alcohols
used in their manufacture. The specific alcohols used are 2-ethylhexanol
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a
mixture of linear and branched decy! (40%) and octy! (60%) alcohols
(DOTM).

Trimeliitates are colorless to slightly yellow liquids with high boiling points
(> 2500C) and low vapor pressures; properties which contribute to their
high physical stability. They are readily soluble in most organic solvents
and miscible with alcohol, ether and most oils, but essentially insoluble in
water. Because of the similarity in structure as well as physicochemical
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1. General Information Id 3319-31-1
Date 13.12.2001

properties, the trimellitates were grouped into a single category containing
four substances with carboxylic side chain ester groups ranging from C8-

C10.

Flag Critical study for SIDS endpoint

09.10.2001

1.7 USEPATTERN. . @ ..

Type : industrial

Category :  Polymers industry

Remark : Trimellitates are used predominantly as plasticizers for production of
flexible PVC. Because of their relatively high molecular weight (>500
g/mole) and bulky structure, they have lower volatility and greater
resistance to migration than the corresponding phthalate ester plasticizers.
They are predominantly used in the manufacture of high temperature PVC
cables (Wilson, 1996). Since these chemicals are produced in closed
systems, there is essentially no occupational exposure to these
substances except at the flexible PVC production facility. Usually, these
substances have been already blended to the compound as plasticizer, so

- itis not expected that downstream users or consumers are directly

exposed to trimellitates.

Flag : Critical study for SIDS endpoint

13.12.2001 (9)

3/186




2. Physico-Chemical Data Id 3319-31-1

Date 13.12.2001

2.1

Value
Remark
Source
Reliability
20.12.2000

Value
Decomposition
Sublimation
Method

Year

GLP

Test substance
Method

Remark

Source
Reliability
16.10.2001

MELTING POINT

-46 °C
pour point

ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA

(4) not assignable

97 °C
noat °C
no

other

2000

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods
of Joback and Gold and Ogle.
EPIWIN is used and advocated by the US EPA for chemical property
estimation
Melting point calculation seems to give erroneously high results for this
class of chemicals.
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(3) invalid

' 8)

Value
Decomposition
Method

Year

GLP

Test substance
Method

Remark
Source

Rellability
16.10.2001

Value
Decomposition
Method

Year

GLP

Test substance
Decomposition
Method

Remark

Source
Reliability

841 °C at1013 hPa
no

other

2000

Boiling point calculation by MPBPWIN ver. 1.40 using calculation method
of Stein and Brown.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

(8)

.0000000000525 hPaat25°C
no :

other (calculated)

2000

no

Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation
method of Grain.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions
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2. Physico-Chemical Data Id 3319-31-1

Date 13.12.2001

25

16.10.2001 (8)

Value 133 hPaat200°C

Source ExxonMobil Biomedical Sciences, Inc. Annandale, N.J, USA

Reliability (4) not assignable

16.10.2001 )

PARTITION COEFFICIENT

Log pow 435 at25°C

Method other (measured)

Year 1984

GLP yes

Test substance as prescribed by 1.1 - 1.4

Remark The study was conducted following the methods outlined in the ABC
protocol # A-8003 (revised 6 August, 1984) for CMA Environmental Effects
Testing Program with TOTM. 0.4% solutions of TOTM (supplied by CMA)
were prepared in n-octanol and 40 mi portions were shaken for 24 hours
with 400 ml water. After a 48 hour settling period, aliquots from both
phases were drawn to analyse their TOTM concentrations using GC or
HPLC.

Source Internaltional Speciality Chemicals Ltd. Hythe
FMC Corporation Manchester.

16.10.2001

Log pow 5.94 at25°C

Method OECD Guide-line 107 "Partition Coefficient (n-octanol/water), Flask-
shaking Method"

Year 2000

GLP yes

Test substance as prescribed by 1.1 - 1.4

Source Chemicals Evaluation and Research Institute, Japan Ministry of
International Trade and Industry (1998)

Reliability (2) valid with restrictions

16.10.2001 ‘

Log pow 11.59 at25°C

Method other (calculated)

Year 2000

GLP

Test substance

Method Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment
calculation method of Meylan and Howard. ’

Remark EPIWIN is used and advocated by the US EPA for chemical property
estimation. .

Source ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability (2) valid with restrictions

30.10.2001

2:6.1. WATER SOLUBILITY

Value
Qualitative
Pka

PH
Method
Year

GLP

.00005 other:ug/lL at25°C

at25°C

at and °C
other
2000
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2. Physico-Chemical Data Id 3319-31-1
Date 13.12.2001

Test substance :
Method :  Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow

correlation method of Meylan and Howard.

Remark :  EPIWIN is used and advocated by the US EPA for chemical property
estimation.

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability : (2) valid with restrictions

30.10.2001

Value : .00039 mg/lat25°C

Qualitative + of very low solubility

Pka : at25°C

PH : at and °C

Method :  OECD Guide-line 105 "Water Solubiity”

Year : 1998

GLP 1 yes

Test substance : asprescribedby 1.1-1.4

Source : Chemicals Evaluation and Research Institute, Japan

Ministry of International Trade and Industry (1998)
16.10.2001
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3. Environmental Fate and Pathways Id 3319-31-1
Date 13.12.2001

3.1.1 PHOTODEGRADATION

Type 1 air

Light source : Sun light

Light spect. : nm

Rel. intensity : 1 based on Intensity of Sunlight

Conc. of subst. ;" at25degree C

Indirect photolysis

Sensitizer : OH

Conc. of sens. : 1500000 molecule/cm3

Rate constant : .00000000003277 cm3/(molecule*sec)

Degradation : % after

Deg. Product :

Method : other (calculated)

Year : 2000

GLP :

Test substance : ,

Method : Photodegradation rate calculated by AOPWIN ver. 1.89 based on the
methods of Atkinson.

Remark : : EPIWIN is used and advocated by the US EPA for chemical property
estimation

Source :  ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability ¢ (2) valid with restrictions

20.12.2000 (8)

Type : abiotic

t1/2 pH4 ‘ : at degree C

t1/2 pH7 : .3 yearat25degree C

t1/2 pH9 : at degree C

Deg. Product : not measured ‘

Method : other (calculated)

Year : 2000

GLP :

Test substance :

Method : Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA
by T. Mill et al.

Remark 1 EPIWIN is used and advocated by the US EPA for chemical property
estimation

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

Reliability :  (2) valid with restrictions -

20.12.2000 (8)

'3.3.1. TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

Type :  fugacity model level |
Media : other

Air (level I) : 0

Water (level I) 1 0

Soil (level 1) : 978

Biota (level Il / lll)

Soil (level 1l / 1I)

Method : other
Year : 2000
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3. Environmental Fate and Pathways Id 3319-31-1

Date 13.12.2001

Source
Reliability
20.12.2000

3.3.2 DISTRIBUTION

Media
Method
Year
Result

Source
Reliability
20.12.2000

Type
Inoculum
Concentration

Contact time
Degradation
Resuit

Deg. Product
Method

Year

GLP

Test substance
Method

Result

Test condition

Test substance

ODEGRADATION

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions

air - biota - sediment(s) - soil - water

Calculation according Mackay, Level |

2000

Soil - 97.8%

Air - 0.00000364%

Water - 0.000000284%

Sediment - 2.17%

Suspended sed. - 0.068%

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions

(6)

aerobic

domestic sewage

10mg/ related to Test substance
related to

28 day

ca. 68.3-71.1 % after

readily biodegradable

other

1985

yes

as prescribed by 1.1 - 1.4

Method/Guideline-USEPA 1982, CO2 Evolution, Shake Flask.

Domestic sewage, mixed liquor.

Kinetics-Not Reported

Degradation Products-Not Reported

Analytical Monitoring-No

The results of the first and third test are reported (68.3 and 71.1%
biodegrdation respectively).

Inoculum consisted of deionized water, mineral stocks, native soil, aerated
mixed liquor and raw sewage. Inoculum was aged prior to test initiation.
The test chemicals were added to flasks containing medium and inoculum.
The flask were incubated and shaken in the dark for 28 days. Twelve
flasks were prepared; 3 controls, 3 dextrose, 3 test substance and 3 with
test substance and HgCI2 (to prevent microbial growth). The CO2
production was captured in KOH solution.

500m! Erlenmeyer flasks were used as test vessels. Test flasks were
shaken at a rate of 60rpm at 25 +/- 2 deg C. Plate count at initiation was
1.7 x 105 colony/ml. The pH at initiation was not reported.

Three test trials were conducted. The methods described are those of trial
#3.

Nominal test concentration for all substances = 10mg/L
Tris (2-ethylhexyl) Trimellitate (CAS# 3319-31-1)
(1,2,-benzenedicarboxylic acid, Tris (2-ethylhexyl) Ester)
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3. Environmental Fate and Pathways Id 3319-31-1

Date 13.12.2001

Conclusion

Reliability
Flag
29.11.2000

Synonym: TOTM

The substance is readily biodegradable using mixed populations of
microorganisms,

(2) valid with restrictions

Critical study for SIDS endpoint

9/16
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4. Ecotoxicity Id 3319-31-1
Date 13.12.2001

4.1  ACUTE/PROLONGED TOXICITY TO FISH

See attached TOTM SIAR document
4.2  ACUTE TOXICITY TO AQUATIC INVERTEBRATES |

See attached TOTM SIAR document
43 TOXICITY TO AQUATIC PLANTS E.G. ALGAE

See attached TOTM SIAR document
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5. Toxicity Id 3319-31-1
Date 13.12.2001

5.1.1 ACUTE ORAL TOXICITY

Type : LD50

Species : rat

Strain :

Sex : male

Number of animais : 20

Vehicle : other

Value : > 3200 mg/kg bw

Method : other

Year : 1971

GLP : no

Test substance : otherTS

Method : Rats and mice

Remark :  No animals died. All animals gained weight post-exposure
Test condition : Two male rats and two male mice per dose level were treated with 200,

400, 800, 1600, or 3200 mg/kg neat test substance by oral gavage. The
animals were observed for a period of 14 days for survival and body weight

: changes.
Test substance 1 1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl
trimellitate)
Reliability :  (2) valid with restrictions
28.12.2000 (4)
INHALATION®
Type : LC50
Species : rat
Strain :
Sex : nodata
Number of animals : 3
Vehicle :
Exposure time : 6 hour(s)
Value : ca.
Method : other
Year : 1971
GLP :no v
Test substance : other TS
Remark : Three rats were exposed for 6 hours to a nominal concentration of 4.17,

2.64, or 0.23 mg/L of the test substance in a whole-body inhalation
chamber. The test substance was heated to 1800C to generate the test
atmosphere which was likely a mixture of aerosol and heated vapor. The
animals were observed for a period of 14 days for survival.

Test condition : 1,24-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl
trimetlitate)
Test substance : Three rats were exposed for 6 hours to a nominal concentration of 4.17,

2.64, or 0.23 mg/L of the test substance in a whole-body inhalation
chamber. The test substance was heated to 1800C to generate the test
atmosphere which was likely a mixture of aerosol and heated vapor. The
animals were observed for a period of 14 days for survival.

Conclusion : 100% mortality at >2.64 mg/L (nominal). LC50 not determined.
Reliability 1 (2) valid with restrictions
28.12.2000 (5)

5.1.3 ACUTE DERMAL TOXICITY
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5. Toxicity

Id 3319-31-1
Date 13.12.2001

Type

Species

Strain

Sex

Number of animals
Vehicle

Value

Method

Year

GLP

Test substance
Remark

Test condition

Test substance
Conclusion

Rellability
28.12.2000

Species

Sex

Strain

Route of admin.
Exposure period
Frequency of
treatment

Post obs. period
Doses

Control group
NOAEL

Method

Year

GLP

Test substance
Method

Remark

LD50
guinea pig

no data

3

other

> 20 mi/kg bw
other

no

other TS

No animals died. Moderate to severe edema and moderate erythema were
observed at 24 hours. All animals appeared normal after one week.
Three guinea pigs were shaved and depilated prior to dosing. Dose levels
of 5, 10, or 20 ml/kg of the neat test substance were applied to the skin
(one animal per dose level) and the area wrapped with an impervious
material for 24 hours. Following unwrapping, the skin was evaluated for
signs of irritation. The animals were observed for a period of 14 days for
survival.

1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl
trimellitate)

Under the conditions of this study, the test substance has a low order of
acute dermal toxicity in rats.

(2) valid with restrictions

)

rat

Fischer 344
oral feed
28 days
Daily

No

0, 0.2, 0.67 or 2.0% (0, 183, 654, 1734 mg/kg/day
yes

= B7%

- OECD Guide-line 407 "Repeated Dose Oral Toxicity - Rodent: 28-day or

14-d Study”

1985

yes

other TS

Analysis of variance with significant groups compared by Least Significant
Difference test (p < 0.05)

There were no statistically significant differences between the body weights
of control and treated animals. Initially, there was a significant decrease in
food intake for females (2%); however, food intake gradually increased
throughout the study. In males, there were no treatment-related effects on
food consumption. Serum albumin levels were significantly increased in
males and females at the mid and high dose. Similarly, leukocyte counts
were increased in both sexes at the two higher dose levels; however, this
increase was significant only in males. At the two lower dose levels,
hematocrit and mean cell volume decreased in female rats. In both sexes,
the absolute and relative liver weights increased at the mid-dose level, but
not at the highest dose. The high dose animals showed slight increases in
the number but not size of peroxisomes. There were no deaths related to
treatment in this study.
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5. Toxicity

Id 3319-31-1
Date 13.12.2001

Test condition

Test substance

Conclusion

Reliability
28.12.2000

Type

System of testing
Concentration
Cycotoxic conc.
Metabolic activation
Result

Method

Year
GLP

Test substance
Method

Test condition

Test substance
Conclusion

Reliability
28.12.2000

Male and female rats were randomly assigned to various treatment groups.
Following the acclimation period, rats were administered dietary doses of
either the control or the test substance for 28 days. DEHP was used in this
study as a reference compound. Animals were monitored twice each day.
Food intake was measured from Days -3 to day 0 and continuous intakes
were measured at twice-weekly intervals until the day preceding the
autopsy. One day prior to autopsy, blood was collected from each animal
and the following endpoints were evaluated: differential leukocyte and
erythrocyte counts, mean cell volume, packed cell volume, total leukocyte
count, platelet count and reticulocyte count. Serum chemistry analysis of
several endpoints was also performed. On the day of sacrifice, the
following organs were retained in 10% neutral buffered formalin: cecum,
colon, pancreas, prostate, skeletal muscle, small intestine, stomach,
thymus, and uterus. Two slices of liver were subjected to electron
microscopy for evaluation of peroxisome proliferation.
1,2,4-benzenetricarboxylic, tris{2-ethylhexyl)ester (tri-2-ethylhexyl
trimellitate)

The test substance caused a slight peroxisome proliferation at the high
dose but was less potent than comparable doses of DEHP.

(1) valid without restriction

Ames test
Bacterial
100, 333, 1000, 3333, 10000 mg/mil.

with and without

negative -

OECD Guide-line 471 "Genetic Toxicology: Salmonella thyphimurium
Reverse Mutation Assay"

1988

yes

other TS

Chemicals were judged to be mutagenic if the test resuits produced a
dose-related, reproducible increase in histidine revertants over control. It
was not a requirement for mutagenic responses to reach two-fold over
background.

Prior to assay initiation, a toxicity pretest was performed using tester strain
TA100. Based on these results, the doses for the final assay were
determined. In the definitive assay, each of the five strains was dosed with
either the test substance; a vehicle control (DMSO); or a nontreated control
and a positive control. The test mixture containing the tester strain and test
substance with or without S9 was added to the surface of petri dishes
containing Vogel-Bonner medium. The histidine-independent colonies that
formed on the plates were counted following a two-day incubation at 37°C.
Positive controls were as follows: 2-aminoanthracene (all strains with S9);
sodium azide (without 89, TA1535, TA100), 4-nitro-o-phenylenediamine
(without S9, TA98) and 3-aminoacridine (without S9, TA 87, TA1537).
There were 3 plates/dose group/strain/treatment. The test results were
verified by repeating the assay. If the results were negative, they were
repeated first without S9 and then with 30% S9.
1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl
trimellitate)

Under the conditions of this study, tri (2-ethylhexyl) trimellitate was not
mutagenic at doses up to 10,000 mg/ml.

(1) valid without restriction
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5. Toxicity

Id 3319-31-1
Date 13.12.2001

5.8 TOXICITY TO REPRODUCTION

See attached TOTM SIAR document

59 DEVELOPMENTAL TOXICITY/TERATOGENICITY

See attached TOTM SIAR document

510 OTHER RELEVANT INFORMATION - *

See attached TOTM SIAR document
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6. References id 3319-31-1

Date 13.12.2001

(M
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@
(8)
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7. Risk Assessment

Id 3319-31-1
Date 13.12.2001

7.2 HAZARD SUMMARY

Chapter
Remark

Attached doc.
Flag
13.12.2001

Chapters 4 & 5

Because of the similarity in chemical structure, the Panel believes that the
toxicological properties of the substances in this category will be similar as
well. Thus, the Panel considers that the data for the best tested member of
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the
potential for human and environmental effects of the other members of this
category.

TOTM has been sponsored under the OECD SIDS program through ICCA.
A review of the available data for TOTM (see attached Table) indicates that
all endpoints have been adequately addressed, and that TOTM exhibits a
fow order of toxicity.

Due to their higher molecular weight and bulky side chains, the remaining
members of this category are expected to demonstrate a lower order of
toxicity than TOTM. This is supported by a similar structural-activity
relationship observed with phthalate ester compounds, i.e., the higher
molecular weight phthalates (ester side chains >C7) are less active that the
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM
to represent the potential hazards of the other category members is a
conservative position.

Summary of SIDS Information on Trimellitates doc

Critical study for SIDS endpoint

Memo

Attached doc.
Flag
13.12.2001

SIDS Initial Assessment Profile (SIAP), SIDS Initial Assessment Report
(SIAR) and Robust Summary for TOTM -- submitted by Japan under ICCA
HPV program.

TOTM SIAR.pdf
Critical study for SIDS endpoint
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Summary of SIDS Information on Trimellitates

A. Physical/Chemical Properties of Trimellitates

(R) Iysi Transport (%) ¢
Carbon CAS Chemical MP* | BP** vp PC | ganmiy gl A
Chain Number Name C) (C) | (hPa@25°C) | (log Pow) 0 Soil Air "Water | Sediment
Length (mg/L @25°C) | (days) (yrs)
. 46 | >300 | <0.0001*** | 594 3.9E-04 0.05
cs 3319-31-1 trs 2-cthylhexyl @OTM) | o35 | 2300 | DO 2 | a3iEose 033¢ 205 | 918 | 36E-6 | 2887 | 217
cs 27251-75-8 triisooctyl ester 1;;’ o | sae | saseate | usse | asiEose 035¢ 043¢ | 978 | 364E-6 | 28E-7 | 217
) 53894-23-8 triisononyl ester 2;20 ;;_22 317E-12¢ | 1306c | 132B09¢ | 03l¢ 086c | 978 | 2748-7 | 961E9 | 217
c8Clo | 67989235 decyl, octyl ester 2;2‘: s85¢ | 137E-12¢c | 12.79¢ | 2.78E09¢ 032¢ 098c | 978 | 1.02B-7 | L79E-8| 217

¢ = calculated data using EPWIN; all other values are derived from measurements

* = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances
=+ = Measured boiling points were determined to be >300°C at 0.66 kPa

*++ = vapor pressure of TOTM 13 Pa @ 200°C




Summary of SIDS Information on Trimellitates

B. Toxicology Data on Trimellitates

(R) . ,
Carbon CAS Chemical Acute l?ecrlrjl'\tgl Insgl:tt?on Re[;))g:éed GeneTox (?gtr:;'lgx Toxicity to Deyrzl)c:i[g?ye/ntal Acu}i)F'Sh Da(th)ma A('g?l Biodegradation
Chai Numb N LD o Al " |R i . %
Len?;l& umber ame Oral LDS0 LD50 LC50 Toxicity (Ames) Abs.) eproduction Teratogenicity mg/L mg/L | mglL
>20
mikg
vis 2-ethvihenl | 32 |(uinea| <264 | NOAEL rat Negative Ngg‘,ﬂéég‘- NOAEL (rat, oral) 6871 (1)
c8 3319-31-1 yinexy o/kg (rat, pig) | mg/L (rat, | dietary) 654 | Negative| (CHL/IU 1000 mg/kg/day >100 >180 | >100
(TOTM) mg/kg/day 4.2 (2)
mouse) >2.0 | nominal) | mg/kg/day cells) (3) ’
mlkg
(rabbit)
c8 27251-75-8 | Triisooctyl ester
Cco 53894-23-8 | Triisononyl ester > 1(93%/'(9
C8,C10| 67989-23-5 | decyl, octyl ester
Footnotes: A} Japanese Medaka (Oryzias latipes), 96 hr LC50 & NOEC

B) Daphnia magna, 48-hr EC50
C) Selenastrum capricornutum, 72-hr EC50 & NOEC

(1) Inherent biodegradation by Shake Flask Method

(2) Ready biodegradation by MITI method (OECD 301C)
{3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects




IUCLID

Data Set

Existing Chemical : ID: 27251-75-8

CAS No. : - 27251-75-8

TSCA Name : 1,2,4-benzenetricarboxcylic acid, triisooctyl ester
Generic name : triisooctyl ester trimellitate

Producer Related Part

Company : ExxonMobil Biomedical Sciences Inc.
Creation date : 26.10.2000

Substance Related Part
Company : ExxonMobil Biomedical Sciences Inc.
Creation date : 26.10.2000
Memo : ACC Phthalate Esters HPV Panel
Printing date : 13.12.2001
Revision date :
Date of last Update : 30.10.2001
Number of Pages : 11

Chapter (profile)
Reliability {profile)
Flags (profile)
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1. General Information Id 27251-75-8
Date 13.12.2001

1.0.1 OECD AND COMPANY INFORMATION

Type : lead organisation

Name : ACC Phthalate Esters Panel HPV Testing Group
Partner : Dr. Marian Stanley

Date :

Street = 1300 Wilson Bivd.

Town : 22209 Arlington, VA

Country : United States

Phone = (703) 741-5623

Telefax : (703) 741-6091

Telex : -

Cedex :

Remark : The American Chemistry Council Phthalate Esters Panel sponsoring this

test plan includes the following member companies:

Eastman Chemical Company
ExxonMobil Chemical Company
Sunoco Chemicals
Teknor Apex Company
Flag = Critical study for SIDS endpoint
26.10.2001

Substance type :  organic

Physical status = liquid

Purity : % wiw

09.10.2001

Comment This chemical is part of the Trimellitate category. The category includes
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and
67989-23-5.

Remark DESCRIPTION OF THE TRIMELLITATES CATEGORY

The trimellitates comprise a family of chemicals synthesized by esterifying
trimellitic anhydride with alcohols with average carbon numbers ranging
from approximately C7-C10, in the presence of an acid catalyst. The
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8
(TIOTM),

53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this
category are all 1,2,4-benzenetricarboxylic acids with side chain ester
groups ranging from G8 to C10. The structural formula for trimellitates
varies somewhat depending on the isomeric composition of the alcohols
used in their manufacture. The specific alcohols used are 2-ethylhexanol
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a
mixture of linear and branched decyl (40%) and octyl (60%) alcohols
(DOTM).

Trimellitates are colorless to slightly yellow liquids with high boiling points
(> 2500C) and low vapor pressures; properties which contribute to their
high physical stability. They are readily soluble in most organic solvents
and miscible with alcohol, ether and most oils, but essentially insoluble in
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1. General Information Id 27251-75-8
Date 13.12.2001

water. Because of the similarity in structure as well as physicochemical
properties, the trimellitates were grouped‘into a single category containing
four substances with carboxylic side chain ester groups ranging from C8-

c10.

Flag ' Critical study for SIDS endpoint

09.10.2001

Type : industrial

Category : Polymers industry

Remark : Trimellitates are used predominantly as plasticizers for production of
flexible PVC. Because of their relatively high molecular weight (>500
g/mole) and bulky structure, they have lower volatility and greater
resistance to migration than the corresponding phthalate ester piasticizers.
They are predominantly used in the manufacture of high temperature PVC
cables (Wilson, 1996). Since these chemicals are produced in closed
systems, there is essentially no occupational exposure to these
substances except at the flexible PVC production facility. Usually, these
substances have been already blended to the compound as plasticizer, so
it is not expected that downstream users or consumers are directly
exposed to trimellitates.

Flag ' : Critical study for SIDS endpoint

13.12.2001 ()
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2. Physico-Chemical Data

ld 27251-75-8
Date 13.12.2001

2.1

2.5

Value
Decomposition
Sublimation
Method

Year

GLP

Test substance
Method

Remark

Source
Reliability
29.10.2001

MELTING POINT

=197 °C
ncat °C
no

other

2000

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods
of Joback and Gold and Ogle.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

Melting point calculation seems to give erroneously high results for the this
class of chemicals.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(3) invalid

&

Value
Decomposition
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
29.10.2001

=541 °C at1013 hPa
no

other

2000

Boiling point calculation by MPBPWIN ver. 1.40 using calculation method
of Stein and Brown.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

()

Value
Decomposition
Method

Year

GLP

Test substance
Decomposition
Method

Remark
Source

Reliability
29.10.2001

=.0000000000524 hPa at 25°C
no

other (calculated)

2000

no

Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation
method of Grain.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

PARTITION COEFFICIENT
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2. Physico-Chemical Data

Id 27251-75-8
Date 13.12.2001

Log pow
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
29.10.2001

2.6.1 WATER SOLUBILIT)

Value
Qualitative

Pka

PH

Method

Year

GLP

Test substance
Method

Remark
‘Source

Reliability
30.10.2001

=11.59 at25°C
other (calculated)
2000

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment
calculation method of Meylan and Howard.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

(2)

.00005 other:ug/Lat25°C

at25°C

at and °C
other: calculated
2000

Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow
correlation method of Meylan and Howard.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions
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3. Environmental Fate and Pathways | ld 27251-75-8

Date 13.12.2001

3.1.1 PHOTODEGRADATION

Type

Light source
Light spect.
Rel. intensity
Conc. of subst.
Indirect photolysis
Sensitizer
Conc. of sens.
Rate constant
Degradation
Deg. Product
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
29.10.2001

air
Sun light
nm
1 based on Intensity of Sunlight
at 25 degree C

OH
1500000 molecule/cm3
.00000000003068 cm3/(molecule*sec)
% after
not measured
other (calculated)
2000

Photodegradation rate calculated by AOPWIN ver. 1.89 based on the
methods of Atkinson. .
EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

()

Type

t1/2 pH4

t1/2 pH7

t1/2 pH9

Deg. Product
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
29.10.2001

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS -~ airo iy

Type

Media

Air (level 1)
Water (level I)
Soil (level 1)
Biota (level 1l / 1il)
Soil (level 11/ 111)
Method

Year

abiotic
at degree C

.4 vyear at 25 degree C
at degree C

not measured

other (calculated)

2000

Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA
by T. Mill et al.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

2

fugacity model level |
other
0

0
97.8

other
2000
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3. Environmental Fate and Pathways ~ ld 27251-75-8

Date 13.12.2001

Source
Reliability
20.12.2000

3.3.2 DISTRIBUTION

Media
Method
Year
Result

Source
Reliability
20.12.2000

ExxonMobil Biomedical Sciences, Inc. Annandaie, N.J. USA
(2) valid with restrictions

air - biota - sediment(s) - soil - water

Calculation according Mackay, Level |

2000

Soil - 97.8%

Air - 0.00000364%

Water - 0.000000284%

Sediment - 2.17%

Suspended sed. - 0.068%

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions
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4. Ecotoxicity n :d 2;2521-75-8
ate 13.12.2001

41  ACUTE/PROLONGED TOXICITY TO FISH

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

4.3.  TOXICITY TO AQUATIC.PLANTS E.G. ALGAE
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5. Toxicity Id 27251-75-8
Date 13.12.2001

5.1.1 ACUTE ORAL TOXICITY

5.1.2 ACUTE INHALATION TOXICITY

5.1.3 ACUTE DERMAL TOXICITY

5.4 REPEATED DOSE TOXICITY. .

5.5 = GENETIC TOXICITY INVITRO" " i o)

9/1




Id 27251-75-8
Date 13.12.2001

6. References

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1.01, 1997, available
form the Emvironmental Centre, Trent Univ. Canada.

(2) Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in
EPIWIN (Esitmate ver. 3.04) available from SRC.

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review
Reports 8:15-16.
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7. Risk Assessment Id 27251-75-8
Date 13.12.2001

741 END POINT SUMMARY

7.2 HAZARD SUMMARY

Chapter : Chapters4 &5

Remark : Because of the similarity in chemical structure, the Panel believes that the
toxicological properties of the substances in this category will be similar as
well. Thus, the Panel considers that the data for the best tested member of
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the
potential for human and environmental effects of the other members of this
category.

TOTM has been sponsored under the OECD SIDS program through ICCA.
A review of the available data for TOTM (see attached Table) indicates that
all endpoints have been adequately addressed, and that TOTM exhibits a
low order of toxicity.

Due to their higher molecular weight and bulky side chains, the remaining
members of this category are expected to demonstrate a lower order of
toxicity than TOTM. This is supported by a similar structural-activity
relationship observed with phthalate ester compounds, i.e., the higher
molecular weight phthalates (ester side chains >C7) are less active that the
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM
to represent the potential hazards of the other category members is a
conservative position.

Summary of SIDS Information on Trimellitates.doc

Critical study for SIDS endpoint

Attached doc.
Flag
13.12.2001
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Existing Chemical
CAS No.

TSCA Name
Generic name

Producer Related Part
Company
Creation date

Substance Related Part

Company
Creation date

Memo

Printing date
Revision date

Date of last Update

Number of Pages

IUCLID

Data Set

: ID:27251-75-8

: 27251-75-8

: 1,2,4-benzenetricarboxcylic acid, triisooctyl ester
: triisooctyl ester trimellitate

: ExxonMobil Biomedical Sciences Inc.
: 26.10.2000

ExxonMobil Biomedical Sciences Inc.
26.10.2000

: ACC Phthalate Esters HPV Panel

: 13.12.2001

: 30.10.2001

: 1t
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1. General Information Id 27251-75-8

Date 13.12.2001

1.0.1 OECD AND COMPANY INFORMATION

Type
Name
Partner
Date
Street
Town
Country
Phone
Telefax
Telex
Cedex
Remark

Flag
26.10.2001

lead organisation
ACC Pnhthalate Esters Panel HPV Testing Group
Dr. Marian Staniey

1300 Wilson Blvd.
22209 Arlington, VA
United States

(703) 741-5623
(703) 741-6091

The American Chemistry Council Phthalate Esters Panel sponsoring this
test plan includes the following member companies:

Eastman Chemical Company
ExxonMaobil Ghemical Company
Sunoco Chemicals

Teknor Apex Company

Critical study for SIDS endpoint

Substance type
Physical status
Purity
09.10.2001

Comment

Remark

organic
fliquid
% wiw

This chemical is part of the Trimellitate category. The category includes
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and
67989-23-5.

DESCRIPTION OF THE TRIMELLITATES CATEGORY

The trimellitates comprise a family of chemicals synthesized by esterifying
trimellitic anhydride with alcohols with average carbon numbers ranging
from approximately C7-C10, in the presence of an acid catalyst. The
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8
(TIOTM),

53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this
category are all 1,2,4-benzenetricarboxylic acids with side chain ester
groups ranging from C8 to C10. The structural formula for trimellitates
varies somewhat depending on the isomeric composition of the alcohols
used in their manufacture. The specific alcohols used are 2-ethylhexanol
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a
mixture of linear and branched decyl (40%) and octyl (60%) alcohols
(DOTM).

Trimellitates are colorless to slightly yellow liquids with high boiling points
(> 2500C) and low vapor pressures; properties which contribute to their
high physical stability. They are readily soluble in most organic solvents
and miscible with alcohol, ether and most oils, but essentially insoluble in

2/11




1. General Information Id 27251-75-8
Date 13.12.2001

water. Because of the similarity in structure as well as physicochemical
properties, the trimellitates were grouped into a single category containing
four substances with carboxylic side chain ester groups ranging from C8-
C10.

Flag Critical study for SIDS endpoint

09.10.2001

1.7 - USEPATTERN : . =

Type : industrial
Category : Polymers industry
Remark : Trimellitates are used predominantly as plasticizers for production of

flexible PVC. Because of their relatively high molecular weight (>500
g/mole) and bulky structure, they have lower volatility and greater
resistance to migration than the corresponding phthalate ester plasticizers.
They are predominantly used in the manufacture of high temperature PVC
cables (Wilson, 1996). Since these chemicals are produced in closed
systems, there is essentially no occupational exposure to these
substances except at the flexible PVC production facility. Usually, these
substances have been aiready blended to the compound as plasticizer, so
it is not expecied that downstream users or consumers are directly
exposed to trimellitates.

Flag :  Critical study for SIDS endpoint

13.12.2001 3)
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2, Physico-Chemical Data

Id 27251-75-8
Date 13.12.2001

2.1

Value
Decomposition
Sublimation
Method

Year

GLP

Test substance
Method

Remark

Source
Reliability
29.10.2001

MELTING POINT

=197 °C
noat °C
no

other

2000

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods
of Joback and Gold and Ogle.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

Melting point calculation seems to give erroneously high resuilts for the this
class of chemicals.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(3) invalid ‘

(2)

Value
Decomposition
Method

Year

GLP

Test substance
Method

Remark
- Source

Reliabitity
29.10.2001

=541 °C at1013 hPa
no

other

2000 -

Boiling point calculation by MPBPWIN ver. 1.40 using calculation method
of Stein and Brown.

EPIWIN is used and advocated by the US EPA for chemical property
estimation

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

@)

Value
Decomposition
Method

Year

GLP

Test substance

Decomposition

Method
Remark
Source

Reliability
29.10.2001

=.0000000000524 hPa at 25° C
no

other (calculated)

2000

no

Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation
method of Grain.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions
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2. Physico-Chemical Data Id 27251-75-8

Date 13.12.2001

2.5 PARTITION COEFFICIENT

Log pow
Method

Year

GLP

Test substance
Method

Remark

Source
Reliability
29.10.2001

Value
Qualitative

Pka

PH

Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
30.10.2001

=11.59 at25°C
other (calculated)
2000

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment
calculation method of Meylan and Howard.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

2

.00005 other:ugl.at25°C

at25°C

at and °C
other: calculated
2000

Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow
correlation method of Meylan and Howard.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions
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3. Environmental Fate

and Pathways Id 27251-75-8
Date 13.12.2001

3.1.1 PHOTODEGRADATION

Type

Light source
Light spect.
Rel. intensity
Conc. of subst.
Indirect photolysis
Sensitizer
Conc. of sens.
Rate constant
Degradation
Deg. Product
Method

Year

GLP

Test substance
Method

Remark
Source

Reliability
29.10.2001

Type

t1/2 pH4

t1/2 pH7

t1/2 pH9

Deg. Product :
Method :
Year :
GLP :
Test substance :
Method :

Remark
Source

Reliability
29.10.2001

3.3.1 - TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

Type

Media

Air (level I)
Water (level I)
Soil (level I)
Biota (level Il / 1lT)
Soil (level 11/ i)
Method

Year

air
Sun light
nm
1 based on Intensity of Sunlight
at 25 degree C

OH
1500000 molecule/cm3 ‘
.00000000003068 cm3/(molecule*sec)
% after
not measured
other (calculated)
2000

Photodegradation rate calculated by AOPWIN ver. 1.89 based on the
methods of Atkinson.

EPIWIN is used and advocated by the US EPA for chemical property
estimation.

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

(2)

abiotic
at degree C

4 year at 25 degree C
at degree C

not measured

other (calculated)

2000

Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA
by T. Mill et al. .
EPIWIN is used and advocated by the US EPA for chemical property
estimation. ‘

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA

(2) valid with restrictions

()

fugacity model level |
other

0

0

97.8

other
2000
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3. Environmental Fate and Pathways Id 27251-75-8

Date 13.12.2001

Source
Reliability
20.12.2000

3.3.2 DISTRIBUTION

Media
Method
Year
Resuit

Source
Reliability
20.12.2000

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions

air - biota - sediment(s) - soil - water

Calculation according Mackay, Level |

2000

Soil - 97.8%

Air - 0.00000364%

Water - 0.000000284%

Sediment - 2.17%

Suspended sed. - 0.068%

ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA
(2) valid with restrictions

7/11
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4. Ecotoxicity Id 27251-75-8
Date 13.12.2001

41 ACUTE/PROLONGED TOXICITY TO FISH

42 ACUTE TOXICITY TO AQUATIC INVERTEBRATES

43 TOXICITY TO AQUATIC PLANTS E.G. ALGAE
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5. Toxicity Id 27251-75.8
Date 13.12.2001

5.1.1 ACUTE ORAL TOXICITY

5.1.2 ACUTE INHALATION TOXICITY

5.1.3

 ACUTE DERMAL TOXICITY:

REPEATED DOSE TOXICITY. .

9/ 11




6. References Id 27251-75-8
Date 13.12.2001

m Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1.01, 1897, available
form the Emvironmental Centre, Trent Univ. Canada.

(2) Meylan, M. Syracuse Research Corporation (1994-1999} Calculation program contained in
EPIWIN (Esitmate ver. 3.04) available from SRC.

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review
Reports 8:15-16.
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7. Risk Assessment

id 27251-75-8
Date 13.12.2001

7.1 END POINT SUMMARY

7.2 HAZARD SUMMARY

Chapter
Remark

Attached doc. :
Flag :
13.12.2001

Chapters 4 & 5

Because of the similarity in chemical structure, the Panel believes that the
toxicological properties of the substances in this category will be similar as
well. Thus, the Panel considers that the data for the best tested member of
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the
potential for human and environmental effects of the other members of this
category.

TOTM has been sponsored: under the OECD SIDS program through ICCA.
A review of the available data for TOTM (see attached Table) indicates that
all endpoints have been adequately addressed, and that TOTM exhibits a
low order of toxicity.

Due to their higher molecular weight and bulky side chains, the remaining
members of this category are expected to demonstrate a lower order of
toxicity than TOTM. This is supported by a similar structural-activity
relationship observed with phthalate ester compounds, i.e., the higher
molecular weight phthalates (ester side chains >C7) are less active that the
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM
to represent the potential hazards of the other category members is a
conservative position.

Summary of SIDS Information on Trimellitates.doc

Critical study for SIDS endpoint
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